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NATIONAL TRARSPORTATION SAFETY BOARD
WASHINGTONR, D.C. 20594

SAFETY STUDY
Adoptech Apeilll, 1084 @

AIRPORT CERTIFICATICN AND OPERATIONS
INTRODUCTION

The Pederal government has long heen cuoncerned with the safety of sireraft
operations on or near alrports. I a 1952 directive, which established & teinporary Airport
Commission chaired by James H. Doolittle, President Harry 8. Truman wrote, ™. . . | have
been seriously concerned about airplane accidents, both commercial and militsry, that
have occurred in the take-off and landing of airciaft, especially in heevily populated
areas. . .." In dirzeting that a stady of aifiport locttion and use be undertaken by the
Afrport Commission, the President stated that: " .. provision must be made for the
safety, welfare and peace of mind of the people lving In close proximity to atrports...."
The President alio instructed the commission to give tecognition ™. .. to the importance
of a progressive and efficient aviation industry in our national economy...." The
Airport Commission report recommanded action to alleviate problems involving location
and use of airports, and the report proposed policles and procedures for the sound and
orderly develupment of o r.ational system of airports. 1/

Interest in the issue of airport vafety agaln peaked in the late 1960's when the
Genierel Accounting Ofiice (GAO) initiated a review of the Federal Aviation
Administration's (FAA) control and inspection of public airports, and Congress considered
legislation t» provide fur the expansicr and improvement of the nation's airpert and
airway system. During this review, the GAY fours that, although the FAA had general
suthority under the Federal Aviation Act of 1958 to establish minimum mandatory safetly
standards for air carrier and genese) aviation airgorts, no specifie program existed to
evaluate the safety of public airports. The GAO reported that the FAA weas relying on
alrport Inspections under other programs tha! ¢id not have ssfety as a primary objective
to provido safety ovcrview. The CAO also found that:

In 1967, the Agency [ FAA] conducted a test safety inspection program
at 32 public airports snd found conditions that eculd cause accidents.
Some of these conditions were previously unknown to the Agency and to
airport management. An Agency official said that this program had been
diseantinued because {limitations] established by the Department of
Transportation had not permitted the Agency to obtain the necessary
additional mangower. ... 2/

While 13 review was in prograss, the CAQ furnished its interim findings regarding
airport safety inspection to congressional commitices considering bills for {mprovemert
of the nation's airport and alrway system. At congressional hetrings in 1969, the GAD
findings were supplemenied by information wobtained in tha course of accideat
investigations ¢onducted by the Natioral Trensportation Safety loard and by testimony

1/ ™The Airport and ts Nelghbors--The Report of the President's Afrport Commissicn,"
May 16, 1652,

2/ "Report to the Congress--Airport Safety Inspection Program Needed to Improve Flight
Safety of Civi} Afreraft,"” B-16448%(1), Januar; 15, 1971, p. 1.
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.reflleating the axtensive, collective experlence of alrport user organ'zations. During the
legislative process, the House Commitiee on Interstate and Foreign Commetrace issued
report No. 91-601, dated October 27, 1960, which summarized conecicely the nved for a
specific alrport certification program:

Standards for airport construction, operation, end msinterence have
been daveloped, but these are not mandatory, nor does tihe Federal
Uovernment certify that these standards are met. On most alr carrier
airports the airport owner has contracted to adhere to Federal standerds
but there is now no assurance that the contractusal obligations ure being
maintained. Bven in cases of noncompliance with the standards, the
remedies availabie are limited to withholding Pederal grants where they
exfst, but this still does not assure the safety hazard has been promptly
corrected or, better yet, not allowed to develop.

In May 1970, the Congress passed Public Law 91-258, Alrport end Airway
Development Act, which amended the Federal Aviation Act of 1958 by empowering the
FAA " ., to Issue airport operating certificates to alrports serving air catriers
certificated by the Civil Aeronauties Board [CAB] ard to establish minimum ssfety
standards for the operation of such airports." The act aluo required anyone " .. desiring
to operate an airport serving air cacriers certificated by the Civil Aeronauties Board. . ."
to file an application for en airport operating certificate.

To implement the legistative mandate for an airport certification progvam, the FAA
devaloped Part 139 of Title 14 of the Code of Federal Regulations (CFR) which addressed
a wide range of airport facilities, services, physical featurus, and operating procedures.
Part 139 was Issued in June 1972 and became effective on July 21, 19723 the airports to
which Part 139 upplied were required to obtain operating certii icates Ly May 29, 1873,

Derpite improvements growing out of the legistative anc! program initiatives taken
to improve airport sefety, the Safety Board, in the course of its aceident investigations
and study activities, continued to uncover concerns regarding airsort safety. For
example, since 1978 the Safety Poard has issued recommendations conearnings

Curraney of airport operations meanuels

Crast-fire-rescue capatilities

limergency and disaster planning

Puel storage and dispens.ng procedures

Delethalization of safety areas around airports
‘unway surface condition testing and maintenance

Wet runway effect on altplane performance

Bird hazard mitigation

In 1982, accidents near Washington National Aijrpcrt, 3/ at Boston Logan
Alrport, 4/ and near New Orleans International Afrport$/ tragically invelved many

37 Xircraft Accldent Report--"Air Flerida, Ine., Boeing 737-222, N82AR, Collision with
14th Steeet Bridge, near Washington Mational Afrport, Washington, D.C., January 13,
1982" (NTSB-AAR-82-8).

4/ Aireruft Accldent Report--"World Alrways, Inc., Flight 30H, McDonncll Douglas DC-
10-30, Buston Logsn International Afrport, Boston, Massachusetts, Januery 23, 1982"
(NTSB-A/.R-82-15).

8§/ Atreraft Accident Report--"Pan American World Afrways, Ine., Clizper 109, Boelng
727-23%, M4747, New Orleans Internstlonal Afrport, Kerner, Louisisna, July 9, 1982"
{NT8B-AA).-83-3).

; )‘“ I
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lthg-standing aoncerns: for the safety of aircraft operations in the afrport environment.

“In response to the significant safety issues ralsed by the Wazhington and Boston accldents,
the Safety Boatd conductedia special investigation 8/ to explore the problems of large
aliplane operation on conteminated 7/ runways. This special investigation focused on
Information about runway conditlons and thelr relationship to airplane performance, as
well as problems lmcommunlcmlr.@' s'..'.,h mformatlon amecng the varicus elements of the
air transportatlcm system.

n October 1982, the Safet ' B«mrd initiated this safety study of airport certification
and operations to examine in depth two of the three major elements of airport safety--
maintenance and operdtion of aliport facilities and airport physical features. The third
major element, aireraft operation, Is addressed only briefly in this study, because it is an
extensive tople which involves several complex facets such as design and pecformance of
glreraft, development and application of operationsl procedures, reliability and
availability of navigational aids, and the accuracy and timeliness of communicating
lmpoi-tant lnformation in the airport environment,

This safety study examines the background and scope of 14 CFR Part 13% as it
concerns the mainténance ard operation of alrport facilities; the FAA's administration of
the airport certification program; the results of certification activities; airport physieal
limitations; and other related safety considerations. Based on the results of this study the
S:al‘ety Board makes 21 recommendatlions to the FAA seeking to improve safety at
ulrporis.

STUDY METHOD

Tha Safety Beard formed a five-peison study team to explore the following general
areas:

0 Alrport facility opeation and maintenance

o Crash-fire-rescue capability

0 FAA regional manegement &nd airpcrt management perspectives of the
certification prograin

o  Afreraft operating eonsiderations

Selected for the study were airports that would permit comparison of airport
certification and surveillance methods employed by different FAA regional offices as well
as observation of cperations at some physically timited older facflities and sonie less
constrained newer airports located in the samne geogtaphical area, Parameters considered
included passenger enplanements, runway length, safety area characteristics, dates of
construction or modification, accident and ireident histories, and approach area
characteristics. All but one of the airports chosen were selected from among the 3¢ large
hub airports, 83/ which handlz a lsrge number of total aireraft departures, serve the

8/ Special Investigation Report—"Large Airplane Operation on Contaminated Runways"
(NTSB-8IR-83-2),

7/ "Contaminated” as used in the referenced report and in this report means that fce,
snow, slush, water, o rubber deposits have accunmulated on the runway to the extent that
afrplane performance is affected measurably.

8/ Accorditgg to the Civil Aeronautics Board report "Airport Antivity Statistios of
Certificated Route Air Carrlers" for 1981, the 36 large hub alrports serve 24 major
population centers which aceount for 70 peicent of all revenue passenger enplanements,
in contrast, the 43 mediuin hub airports serve only 19 percent of the revenue prssenger
anplenements, and the small hub uirports account for abtout 7.5 percent of th? revenue
passenger enplanements.
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largest volume of revenus passengers, and are located in geographical areas served by
morc than one certificated aitport (see appendix A, table XIX). After weighlng these
considerations, obtaining the vlewpoints of representatives of the Air iine Pliots
Association, the Airport Operators Conneil International, and the American Assoclation of
Airport Executives, a group of 14 airports in 7 different FAA regions was chosen,
ineluding & airport pairs. The airposts chosen for study were: Washington National,
Dulles International, Kenrnedy International, New York LaGuardia, Los Angeles
International, Burbank-Glendale-Pasadena, Houston Intercontinental, Houston Hcbby,
Chicago O'Hare, Chieago Midway, San Diego Lindbergh, Denver Stapleton, Boston Logan,
and Ft. Lavderdsle-Hollywood. (The size, operational activity, and reasons for including
each airport in the study group are documented in appendix A, tabies! and IL)

Team members, working indivigually and collectively, defined the information that
was to be gathered in esch area of interest and how the information could ba used to
attein the study objectives of assessing alrport certification activities and identifying
potential safety problems associated with physical limitations at airporta. Although the
alrport certitiention procuss does not cover approach procedures, navigational facility
operation, or aireraft operatiors, such matters caanot be dismissed in any discussion of
airport safelys therefore, some operaticnal concerns such as nolse ebatement, and
navigational aid problems also are discussed in this report.

AIRPORT CRRTIFICATION PROGRAM
Baclgrround and Seope of 14 CYR Pert 139

The intent of Congress in enacting legistation to require the certification of airports
is summarized in the following excerpt from the Report of the House Committec on
Interstate and Foreign Commerce, No. 91-601, dated October 27, 1969:

The airport is an instrumentality of interstate and foreign commerce. It
{s used by the public and the manner ip which it is maintained and
operated is vital to the public safety. It is in the publie interest that the
airport be certificated by the Federal Guvernment as to its adequecy for

the safe conduct of filght operations in the national air transportation
system.

To implement the legislative mandate for airport certification contained in the
Airport and Airway Dovelopment Act of 1970, the PAA promulgated 14 CFR Part 139,
Certification and Operations: Land Airports Serving CAB-Certificated Scheduled Air
Carriers Operating Large Afrcraft. Pert 139 was issved on June 12, 1972, and became
effective on July 21, 1972. The airports to which Part 1392 applied were 1equired to obtain
operating certificates by May 20, 1973, The FAA also amended 14 CFR Part 121 to
prohibit, after May 20, 1873, operations by air carriers 3/ into airports that do not wld
afrport operating certificates.,

Under Part 139, two types of airport operating certificates can be issued--a "full”
cortificate and a *“limited" certificate. Land alrports serving scheduled air carriers
operating large eircraft nead a full certificate; however, airports serving air carrlers
conducting only unscheduled operations or operations with small aircraft cen apply for a

97 Alr carrier as used in Part 139 refers to those air carriers holding a certiticate of
public convenience and necessity issund by the CAB,




=

lhnited certificate. To obtair a full certificate, an airport must comply with all
gr«ovisions of Part 139, unless exemptions from particular requirements are granted by the

AA. Alimited certificate may be issued to an airport when the FAA ", .. finds that it
would be contracy to the public interest to require compliance with all applicable
requirements of thia Part [139), and that the airport is otherwise properly snd adequately
equipped to conduct a safe operation for the kind of air carrier operction proposed.” All
the airports surveyed in this study had full eirport operating certificates,

To develop Part 139, the FAA formed a study group to delincate airywont
certification requirements and plan for their implementation. ‘The study group, compcsad
of staff from FAA's Alrport Service, Flight Standards Service, and Air Traffie Servine
offices, stated that airport safety depended upon:

0 Afrport design
0 Aircraft operations
o Maintenance and protection of airport facilities

Of these three eclements. only the last was not being monitored by un existing FAA
inspection program; therefore, the study group believed that airport facility maintenance,
protection, and operation should be covered by the airport certification program. Within
these broac guidelines, specific requirements in Part 13 were developed, and meny were
revised over the following decade. In gencral, Part 139 rules pertain to maintenance and
operation of "airside facilities” in the airport operating area; terminal facilities, vehicular
access to the airpor!, and other "andside” considerations are not included in Part 139
regulations. (The airport facilities end operations which must meet 14 CFR Part 139
requirements are desecibed by the applicable section in appendix A, table L)

The most recent legislative mendate affecting airport certitication, the Airport and
Airway Improvement Act of 1982 (Public Law 97-248), revised the requirement delining
which airports must bo certificated by the FAA, Under the Act, airports " .. that serve
any scheduted or unscheduled passenger operation of air carrier aireraft designed for more
than 30 passenger seats" must obtain an airport operating certificate. The effects of this
new provision, in terms of increasing or decreasing the number of certificated airports, is
being evalunted by the FAA,

Program Administration

The altport certification program is administered by the PAA regional offices by a
certitfication inspection staff within the regional Airports Division. In addition to
certification and surveilance vesponsibilities, the Airports Division handles:

Afrport planning

Environmental assessment

Alrport planning grants and airport develvpment grants
Airport compliance with design and construction standards

The airport certification inspection staff may be located physically in the FAA regional
off.ce or in an Airport Distriet Office that may be sepurated geogrephically from the
regional headquarters. Although airport certification is menaged regionally, the Safety
and Compliance Division within the Uffice of Airport Stendards at FAA Headquarters
directly advisec regional staff and malntains certification activity records in order to
monitor progrem effectiviress.
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The principal process used by the FAA to lmplement the girport.-certification
program ir: the facility inspection. Alepoit inspections are the basis for determining if an
afrport's fuecllities, maintenance, and operations meet thé regulatory requirements of Part
139, FAA Order 5280.5, 10/ which contnins policy guidance and stendard procedures for
PAA persocinel to conduct the certification program, gives the follomrig polley guidance
for inspection activities:

102, 3Jeneral. The certification program operates under the philosophy that
the airport operator's self-inspection program, resulting in the day-to-
day compliance with applicable safety regulations, is the primary
responsibility of airport management. The airport certification onsite
iwpection aciually results in an evaluation of the sdequacy of the
cperators' procedures on szlf-inspection, notification, corrective
n-aintenance and planning tirat ate continually in effect.

In effect, tie PAA certification inspeetors are evaluating periodically the airport
operators' daj-to-day procedures for maintaining and operating the facility in compliance
with Pederal standards, as well &s assuring that the alrport fully complies with
14 CFR Part 13€.

The qualifications for an airport ccrtification safety inspector are listed in
paragraph 14 vf FAA Qrder 5280.5 which, in part, states:

.« .the incumbent should possess a broad knowledge of airport and
aircraft operations with emphasis on visual ravigational aids, lighting
and marking, obstructions, cperational surfaces, fire and rescue service,
pessenger and publie protection and emeargeney planning. He/she sheuld
hsve a wcerking kncwledge and understanding of Federal Statutes.
Hi:/she should be able to deal effectively on controversial matters with a
w.de variety of officials and groups involved in airport management, and
In agency review and regvlation of airport activities.

The tyjres of inspections performed as part of certification prograin activities sre
defined in FAA Urder 5280.5 as:

Initial Inspecticn: Pirst inspection eonducted by an airport certification
safety inspector prior to approval for certification.

Annual Inspection: Conducted anuually to insure full compliance with
{14 CFR] Part 139. A fuil record and report of the inspection must be
made.

Foliow-up Inspectionst Conducted as deemed necess
certification personnel in each region. Normally they wou.

check on significant problem ereas or by a call from tn: - i«
manager. They are very flexible in coverage but a record must .. made
of the visit.

10/ Federal Aviation Administration Order 5280.5, Airport Certification Program
Handboolt, March 21, 1977, reprinted June 1982 (includes change 1).
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Surveillance Inspectionst Conducted under the circumstances which
dictate a deviatfon from normal notification procedures. This may be
the result of a marginal annual inspection, an unexpected opportunity to
"stop" in while flying enroute to another airport or a deliberate effort to
teat the alrport's continued compliance with [t4 CFR] Part 138
requirements.

FAA Order 5280.5 also desaribes various tasks which should be aceomplished during
Inspections. Figure 1 shows how the certification process relates to other FAA services
and segment: of the aviation and local communities. The certification inspection process
is portrayed above the dashed line in figure 1, whicih shows the key elemeris of the
inspection-~review of the airport cperations manual and other preinspection preparation,
contacting other FAA services for information regarding possible problems, onsite
inspection of airport facilities end procedures, review of eirport selfinspection
capabilities, and determining corrective measures dictated by inspection findings. The
activities related to the certification process but not a part of it are shown below the
dashed line in figure 1.

Some criterla by whicl. inspectors can judge an afrport's compliance with the
Federal reqiirements in the various sections of Part 139 are given in FAA Order 5280.5;
however, many of these criteria are presented in qualitative terms, which lead to
subjective evaluations by certification inspectors. The following examples of subjective
criteria for sections of Part 139 are from FAA Order 5280.5:

Personnel - 133.23 and 139.81, The certification inspector will
determine that:

(1) The ailrport has made provisions for sufficient qualified personnel
to conduct dsily safety irspectious, routine maintenance, removal
of snow, afrport fire fighting. ..

* * L

Fire Fighting and Rescue - 130.49 and 139.89. The certifination
inspector will determine that:.. .

# * 9

(3) The airport has available trained personnel to insure that all
required vehlcles are operational. . .

* * ¢

Hazardous Material - 139.51. The certification inspector will determine
that:. ..

* * *

{3) The airport maneger or a tenant, as the fueling egent has trained
personnel, safe procedures for storsge, dispersing and handling
fuel, lubricants and oxygen on the airport. { Emphasis added]
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In each ¢f these examples, the inspector would have to make a subjective decision about
the underlined words because there are no guidelines for qualitative deseriptors such as
nsufficient,” "qualified,” "trained,"” or "safe" in FAA Order 5280.5.

The subjectivity inhcrent [n uspects of the airport inspection process are
acknowledged in the airport certification irspector requirements stated in paragraph 13 of
FAA Order 5280.5:

REQUIREMENTS. ‘The certification safety inspectar s engaged in
inspections of airport operations, airport physical iayout, visual
navigational aids, and other re’ated factors to determine complianee
with [14 CFR] Part 139,...The inspector must make qualitative
rather than gquantitative judgements regarding each of the required
standards.

Analysis of (he Program

The basiz tasks in evaluating a program are defining the program goals, mesgsuring
the degree to wh'ch goals or objectives heve been achieved, and defining the process used
to pursue the objectives so that any changes needed to enhance program effectiveness can
be made intellizently, The cbjective of the airport certification program, clearly
articulated in the legislutive muirdate, i< stated in FAA Order 5280.5 as follows:

.. \0 provide a rcasonable program for tiic enhancement of airport
safety ina manner beneficial to the aviation industry.

The airport certification program is intended to achieve safety improvements by
requiring proper meintenance and operation of airport facilities, recommending the
upgrading of facilities, and assuring the availability of rescue and emergency services
should a nced arise. Therefore, as one possible measure or indicator of safety
enhancement, the Safety Board studied statistical information that described airport
facility improvement. Aircraft aceident and incident data for the 18-year period 1964
through 1981 which included the inception of the certification program also were
examined as a potential indicator of improved airport safety. The significance of rescue
and emergency services was assessed through a review of accident site location data for
the 18-year period 1964 through 1981.

Many improvements in aitsort facilities have been made in the past decade (see
table 1). For example, between 1971 and 1981 the number of air carrier airports with at
least one instrumeat landing system (ILS) has incceased by 87 percent, In 1971, none of
the 578 air carrice airports with at least one runway longer than 4,600 feet was subject to
periodic facility and procedure review; by 1983, 662 airports had operating certificates
and were subject to periodic inspeetion and surveillance. Although information regarding
the number of airports in 1971 with at least one runway with surface treatment designed
to improve friction is not available, a survey in 1983 indicated that 205 airports serving
commercial turbojets {(nearly 50 percent of all full certificate girports) have at least one
runway with a surface treatment. The number of visual approach slope indicetor (VASI)
light systems, which provide vertical guidance to pllots, has increased more than 10 times
(1,042 percent) since 1871,
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Table 1.~--Descriptive stetisties for certificated airports

1971 1980-1983

Number of instrument 280 523 (1981 dats)
landing systems {ILS) installed
at air carrier airports
in U.S. and territories

Number of air carrier 578 662 (rs of May 1983)
airports with at least {None wes Full certificate: 526
one runway longer than certificated) Limited certificate: 136

4,000 feet

Airports with at least Not available 363 (as of July 1983)
one runway having a
surface treated to
improve traction

Total number of runways Not available 4920 (as of July 1983)
with surface treatment Grooved: 261
Porous fricti¢cn: 109
Others: 100

Airports serving commercial Not available 255 (as of July 1983)
turbolet aireraft with One treated runway: 183
at leact one surface- More than ore treated
treated runway runwayt 7%

Number of visual approach 1,359 on 913 runways
stope indicator (VASD light at airports certificated
systems at air carrier airports fcr air carrier operation

To determine if the upgrading and regular inspection and surveillance of airside
facitities has had a measurable effect on airport safety, the study team reviewed aviation
accidents and incidents in which airport facilities, conditions, or perscnnel had been cited
by the Safcty Board as a cause or contributing factor for the 18-year period from 1964
through 1981, Since airports were required to have operating certificates in 1973 to serve
CAB-certificated air carriers, compariscns were made (in most cases) between numbers
and rates of accidents and incidents which occurred in the 9-yeur period (1964 through
1972) before certification and numbers and rates of accidents and incidents which
occurred ii the 3-year period (1973 through 1981) after certifica tlon.

For example, the total number of air carrler (14 CFR Part 121) aireraft accidents
occurring in the United States dropped irom 1,002 in the 8-year precertification period to
499 in the 9-yeur posteertification period. The total number of alrport-
related 11/ accidents and Incidents involving all types of aireraft was 3,236 in the
precertification period (1964 through 1972) and 3,375 in the postcertification period (see
appendix A, table iV), Airport-related accidents aceounted for 6.8 percent of all
accidents in the precertification perlod, and alrport-related accidents were 7.8 percent of

11/ Those accidents or incidents in which airport facllities, conditions, ot staff were
cited by the Safety Board as a cause or contrituting factor.
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all accidents in the postcertification period. The level of airport-related accidents in
comparison to ail accidants remained stable al a relativaly low percentage for the pre-
and postcertification periods. However, the rate of airport-related accidents decreased
11 percent from 8.9 accidents per million operations 12/ In 1ke precertification period to
7.9 in the posteertification period. Alrport-related aceldents involving air carrier aireraft
decreased from 63 in the precertification period to 52 after certiticetion; this represented
a 20-percent decrease in the rate of airport-related air carrler aceigents from the

precertification period to the posteertification period.

The yeerly rates of all airport-related accidents decrcased from 11,9 accidents per
million operations in 1973 to 3.9 in 1980 (see appendix A, table V). The yearly rates of
airport-related accidenis involving air carclers for the years 1879 through 1981 (0.19,
0.30, and 0.42) were substantially lower than the 9-year period rate of 0.60 accident per
million operations. While the number of fatal airport-related alr carrier accidents
incressed from 1 In the ¥ -yem;vgrecertificatlon period to 3 in the similar pesteertification
period (see appendix A, tabie IV), the Safety Board did nov consider it to be of statistical
significance, because the number of accidents was so smsall that any change would cause
large rate variations of dublous rignificance.

The aleport certification regulations require that firefighting and roscue sevvices be
available at certificated airports in accordance with index standards established in Part
139. Although these services wiil not prevent accidents, they may significantly increase
the survivability of certain types of crashes which ceeur within reach of the emergency
cquipment. An exsmination of the number of secidents which occurred within reach of
the cresh-fire-rescue service (see table 2) revaaled that 51 percent of the air carrier
accidents in the precertification period (1964 througn 1972) oceurred on the airport,
where rescue and emergency services mey have influenced aceldent survivability., About
13 percent of the precertification period accidents that occurred on the alrport also
involved a fire. In the postecertification period {1973 through 1981), 53 percent of the air
carrlet accidents occurred on the airoort, and 18 percent of those Involved a fire. While
the number of air carrier accidents oceurring on airports decreased 50 percent in the
posteertifieation period, the 138 postcertification, on-airport air carvier accidents
indicsted a continuing need for emergency services at alrports.

The number of airport-related accidents at each of the 14 airports selected for this
study is relatively small (see appendix A, tables VI through 1%), and the gecident rates at
these airports for each 8~-year period were substantially less than the overall rate in the
period fo: accidenis at ell airports in the United States.

The reduction in the posteertificativni-period, airport-related accident rates and the
trends of decreasing rates of airport-related acecidents in recent years indicates a
measurable safety improvement at airports. Although the improvement cennot be
directly correlated to the certification program bacause of the presence of other
influencing factors that cannot be quantified, such as technological improvements in
alreraft systems, upgraded navigational facilities, Improved operctional training, and
ineressed operational awareness of terminal area dif ficulties, the trend is encouraging.

To assess further the safety improvement effectiveness of the elrport certification
program in recent years, the Safety Board stidied the FAA's Inspections of facilities,
maintenance, and operations; fucl storage and dispensing; and crash-fire-rescie
capatilities at the 14 study airports.

12/ Operation is defined as a takeoff or landing in the FAA Alr Traftic Activity Statistios
report.
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Table 2.--Accident site location of
8. air carrier accidents and incidents occurring in the United States
(including U.S. terrvitories and possessions)

1964-1972 1973-1981
All Fire All Fire

Incidents
Total
Accidents

Total

Patal
Fatalities
Serious injuries

Accidents on airport

Total

Frutal
Fatalities
Saerious injuries

Accidents within 1 mile

Total 45
Patal 13
FPatalities 274
Serious injuries 67

Accidents from 1 to 5 miles

Total 26
Fatel 14
Patalitics 253
Serious injuries 117

Accidents beyond H_miles

Total 195
Fatal 46
Fatalities 1,170
Serious injuries 252
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FAA Inspections of Airport Facilities, Maintenance, ard Operations.—To assess the
certification program, the Safety Board compared the most recent FA X annual inspection
resuits with Safety Board onsite survey findings for each of the 14 study airgorts. The
Boerd's survey team visited 7 FAA regional offices and the 14 study airports between
Murch 29, 1983, and June 6, 1983, During the visits to the regional offices, study team
members reviewed FAA inspection files for the study ~irports, interviewed certification
inspectors and managers, and interviewed Airways Pucility Division and Al Traffiz
Division staft rcgarding the existence of ary unusual or noteworthy situations at the study
airports.

The Safety Board's facility checks confirmed the accuracy of FAA inspection
findings for pavement area conditions {i4 CFR 139.43 and 139.83) and marking and
lighting runways, thresholds, and texiways (14 CFR 139.47 and 139.87) at all but cne of
the study alrports. At that airport, Los Angeles International, although FAA inspection
records showed no pavement or lighting problems, the Safety Board found ungrooved
patches over two parallel cracks runaing the full length of a grooved runwey, The
ungrooved patches were from 2 to 3 feet wide and were between 10 and 15 feot apeart.
Under wet runway conditions, the grooved runway surface and ungrooved patches probably
would have different retarding capabilities which could affect an airplane's acceleration
and stopping performance and its directional control. ‘The Safety Board also noted
damage to centerline lighting at this alrport.

For the study airports, FAA inspection records regarding protection of navijationsl
aids (14 CFR 139.63), bird hazard reduction (14 CFR 139.687), construction area marking
(14 CFR 139.71), end snow removal (14 CFR 139.85) were found to be accurate, and no
serious deficicncies were noted in these arcas. However, the Safety Board did find that
ihe sirports had several different methods of satisfying these requirements. For exaraple,
bird hazard reduction efforts observed at the study airports included the use of bird patrol
vehicles and shotguns with special shells to scare birds, the use of taintec food to make
birds sick, planting different varieties of flowers, and employing an ornithologist to devise
methods of reducing the local bird population. The bird problems at the study airports
were teing controlled, to the extent possible, and airport operations staff were well aware
of the potential hazard posed by birds. )

Snow remcval procedures also varied among the study sairports; some airport
operators contracted the entire operation, while others did all removal and positioning
with airport staff and equipment. Although the study airports had different procedures,
each seemed to be appropriate for the local conditions, and responsible personnel were
very kncwledgeable about the effectiveness of procedures. Part 139 requires that
procedures for airport operations, such as snow removal and positioning, be included in the
airport operations manual; however, the snow removal plans are not required to have
specific quantitative eriteria for clearing runways or suspending operations. Inelusion of
eriieria, as determined by each airport and spproved by the FAA in the airport operations
manual, would assure greater objectivity in decisions involving snow removai and aircraft
operations,

As a result of its investigation of the World Airways accident at Boston Logan on

January 23, 1982, 13/ the Safety Board issued Safety Recommendation A-82-152 on
December 23, 1982:

13/ Alt~raft Accident Reportt "World Airways, Ine., Flight 30H, McDonnell Douglas DC-
10-30, Boston logan International Airport, Boston, Massachusetts, January 23, 19a42n
(NTSB-AAR-82-15).
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Amend 14 CFR 139.31 and 14 CFR 139.33 to require that airports
csrtifioated under 14 CFR 139 and located in ereas subject to snow cr
freezing precipitation have an adequate snow removal plan, which
includes eriteria for elosing, inspeeting, and clearing contaminated
runways following reeoipt of "poor" or "nil" breking action reporis and to
define the maximum snow or slush depth permissible for continued flight
operations.

The FAA replied on April 1, 1983, that 14 CFR Part 139 was being reviewed for possible
changes that would be set forth in a Notice of Proposed Rulemaking (NPRM) to be issued
in the near future. To date, an NPRM has not been issued, and the recommendation
vemains in an "Open—Acceptable Action" status.

FAA inspectors had approved many different selfinspection programs (14
CFR 139.57) at the study airports, and the Safety Board found that the daily inspection
procedures used at each airport were effective. In generel, airport employees assigned as
operations inspectors were knowledgeable and conscientious in the performance of their
daily inspections. However, on one night shift inspection witnessed Ly a study team
member at Chicago O'Hare, the operations speciahst left broken runway lights adjacent to
the runway and failed to report an 8-inch-square piece of asphalt which had been
dislodged from the runway centerline. The day shift operations specialist at Chicago
O'Hare performed & thorotgh and careful inspection. As a result of observing at least one
of the daily airport operations area 14/ inspections at each study airport, the Board
discovered that maintenance policies differed considerably. At some airports, certain
conditions were allowed to go uncorrected for longer periods than at others. Examples of
such conditions were:

o  growth of grass through asphalt eracks on aprons, ramps, taxiways,
and runup areas;

0 small areas of asphalt deterioration on ramps and taxiways;
o plugged drainsy

o washout greas nesr taxiways;

0 collapsed or worn groaving on runways (examples are shown in figure 2).

Such conditions may not pose problems when they first occur, but as maintenance is
delayed, more serious problems can avise. For example, deterioration of aspnalt can lead
to separation of larger asphalt pleces, which may become a potential hazard to aircraft
operations, and collapsed grooving may lead to loss of grooving effectiveness, thus
compromising the stopping performance of virplanes.

As in the case of selfinspeetion procedures, FAA inspectors found no problems with
the condition azsessment and reporting (14 CFR 139.69) methods at the study airports.
The Safety Board fcund that a variety of equipment was vsed for the local dissemination

14/ The airport operations area (AQA) is an area of the airport used or intended to be
used for landing, takeoff, or surface maneuvering of an aireraft.
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of airport concitiors and that all alrpart operations personnel were usitig the Notice to
Afrmen (NOTAM) system. 15/

Runway condition assessments are made for either maintenance or operational
purposes. Mairntenance condition assersments may invelve visual Inspections of runways
to detect surfade deterforation or ececumulation of rubber deposits or may involve
measurements of runway friction coefficients at periodie intervals using a mu-meter or
James decelerometer 18/ to help determine when to remove rubter deposits. Dulles
Internationsl, New York l.a Guardia, Xennedy International, Boston Logan, and Denver
Stepleton had mu-meters tut used them only oceasionally, Dulles International snd New
York La Guerdia had recorded severat years of coefficient of fristion data for their
ruenways, which they used in sssessing runway conditions for maintenance. Runway
operating conditions were evaliated et all of the study airports when a runway was
covered with water, snow, slush, or ice which might reduce airplane directional control or
stopping capability. At Pt. Lauderdele-Hollywood and Burbank-Cllendale-Pasadena, the
airport managemen! furnished ¢ driver and vehicle to the alrport tenants so that they
could Inspaet runway conditions wad measure water depth. Similar insvections were made
by operatiors officers at the ramalning study alrports during periods of inclement
weather. However, at all the study alcports, transmission of treking action reports {good,
fair, poor, or nil) made by pilots on prior flights using a runway was the primary method of
operational condition assessinent used by airport management for that runway.
Washington National, New York l.a Cusrdia, Chicago O'Hare, and Dulles International had
runway condition sensors, which grave airport management better data on runway surface
temperuature aad condition (wet, dry, or ice-covered). The sirport menagers used this
information for timing snow removal operations and the application of the various types
of runway compounds to improve surface Crietion.

Tre Safetv Board's speciai investigaticn of airplane operation on contaminated
runways 17/ already has provided en In-depth review of problems in assessing and
reporting runway conditions and iz performing timely maintenence, as wall 33 the need for
correlating meansnred sucface copditions with afreraft performence data. The Board's
onsite observations ecorroborated the conclusions of the speeial investigation that runway
surface condition assessment for operational purposes is subjective at many certificated
girports and that there Is a need to pursue objective mettods of providing surface
condition information which is usalsle by operators.

No unsatisfactory trends in ground venicte operations (14 CFR 139.53) vere reported
in recent FAA inspections of the study airports, but the Safaty Board's survey found
distinet differences in the degreze of airport management control over ground vehicle
oparations and conditions at the verious aliports. Some airpor's, such fu Boston Logan,
Rew York La Guardia, Kennedy Internationa!, Dulles Internstional, and Washington
National, required annual inspections of all vehiales driven in the airport cperations area.
All study airports except Ft. Lauderdale-Hollywood, Chicago O'Hare, Chicago Midway,
and Los Angeles International maintained stsiet driver standards through the suspension of
girport opevations area driving privileges in cases of poor performence. At alrports where

18/ A system of disseminating {nformation, through periodie pubifcation or briefings,
coneerning the establishment, eondition, ur change in any ecomponent (facility, service, or
procedures) of, or hizaird in, the National Airspace System, the timely know!ledge of which
is essantial to personnel concerned with flight operstions.
18/ Mechanieal devices used to messura the coefficient of frietion of paved surfaces.
/ Speclul Investigation Report—"Large Altplane Operotion on Contaminated Runways"
NTSB-SIR-83-1),




-17~

there was less vigorous control of ground vehicle operaticn, the Board [lound more
recorded vehiele and sireraft collisions for the prior year than at the other airports.
Vehicles with cracked windshields and inoperative headlights, and vehicles traveling at
excessive spéeds in the alrport operations area were observed at Los Angeles
International,

FAA annual inspections of publie protection measures (1.4 CFR 139.65) at the study
sirports usually cited problems such as open geates or doors leading to the airport
cperations area and occasionally ‘dentified situations where Lhe alrport operations area
could be entered by climbing over articles stored near a fence. The Safety Board found
some uncertainty among certification inspectors about what an airport should do to insure
public protection. One inspector considered a gate that was shut but unlocked t¢ be
acceptable, another Inspector believed a gate should be locked, and a third inspecator
indlcated that an open unmarned gete would be acceptable if the gate were roped otf
inside to prevent inadvertent entry. Some of the confusion results from ambiguities in the
FAA regulations. Title 14 CFR 138.85, which requires & certificated airport 10 have
" ..appropriate safeguards agrinst Inadvertent entry of persons or large domestic
animals onto any airport operations area,” also states that airports complying with
14 CFR Part 107--Aifrport Security are acceptable unver 14 CFR Part 138, But Part 107,
which is intended to provide protection against acts of eriminal vioiene2 and air piracy,
requires airport operations area security o prevent '. .. entry of unauthorized persors
and ground vehicles,"  Apparently, inspectors are not sure whether airport publie
protection measures should be required to prevent "inadvertent entry" te the alrport
operations area (14 CFR 139.65) or " .. to control penetration of an {&irport operaiions
area) by an unauthorized person" (14 CFR 107.23), Also, 14 CPR 139.65 specifically
requires safeguards against inndverten* ertry of "large domestic anfinals”" to the alrport
operations area; however, there is no requirement to prevent entry of wild animals, nor is
there any definition of a "args domestic animal.”

Some of the following situations were indicative of inconsistencies observed in
implementing public protection requirements:

o Dulles International, Chicago O'Hare, and Houston Hobby nad deer within
airport boundaries snd were working to control the problem through
varied measures such as hunting, trapping, and electrical /2neing;

Sen Diego Lindbergh and Los Angeles International had perimcter fences
that were manuiactured of woed, and at Los Angeles International the
supporting structure was on the outside.  Houston tlobby had a
4-foot-high fence; Houston Hobby and Houston Intercontinen®al had wire
fences with large rectangular grid patterns.

Houston Hobby had gates thal were routinely left open and unattended,
with a light nylen rope used to circle an area inside the open gates;

0 Three dogs were seen crossing the active runway at Houston Hobby.

Fuel Storege and Dispensing.—The Safety Board's assessment of the FAA's annuel
inspection of handling and storage of hezardous ariicles and materials (14 CPR 139.51) at
the study alrports was concentrated in two principe’ areas: the dispensing of afreraft fuel
and survelllance of fuel service faollities, Procedures for handling other hazardous
materials cortained in the alrport operaticns manuals of the study airports were detailed

adequately, and no difficulties with procedures were documented during the study.
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At all study airports except Dulles International and Burbank-Glendale-Pasadena,
the Safety Board saw fueling service discrepancies which included leaking fuel trueks, fuel
trucks without fire extinguishers, trucks on which the fuel type was not easily identified,
fueling being performed without groundcing, and fueling being performed without securing
(chocking) the wheels of the truck. A review of FAA annual inspection records for these
alrports did not show any similar observations by FAA inspectors. Records at one regional
office indicated that inspectors were uncertain about what bonding and grounding
procedures should be considered accepteble durlng fueling operations.

Extensive comments on prior inspection reports about fuel handling and storage
were found at only one of the regional offices surveyed. While fuel storage inspection is
an annual requirement, the Safety Board found that many of the FAA certification
inspectors have no experience or formal training in the operation of fuel storage
facilities, nor do they have standard guidelines to use during the inspection process. The
Board found this apparent lack of surveillance capublility to be disturbing. nlthough
National Fire Protection Association (NFPA) 18/ records showed that only one minor fuel
storage fire has occurred on en airport, several csses of nonralrport storage facility
accidents involving similar storage facllities resulted in loss of life and extensive property
damage, and illustrated vividly the potential for a significant airport safety problem.

The Safety Board also found that a fundamental disagreement existed between
airport operators and the FAA regarding an airport's responsibilities under 14 CFR
139.51(b) which requives that "the airport (or its tenant) as the fueling agent have an
adequate number of trained personnel and procedures to safely dispens: aviation fuel."
Ai.port managers said that holding the certiticated airport responsible for tenant fueling
agrent operations iz unfair and thet adequate surveillance of fuveling operations would
impose a severe financial burden op the aitport, The airport managers further argued that
they are not held responsible for the quality of airplane maintenance or flight training of
their fixed bese operations (FBO) or for certificating those individuals eonducting such
services and that they did not understand why one segment of an FBO's services (fueling)
was being singled out. Many airport managers believed that fuelers should be licensed by
the FAA as are pilots and mechanies. Since tha responsibility for aviation safety is shared
by pilots, mechanics, and fuelers, the FAA shculd ensure that a minimum level of
competency for fuelers Is required by instituting e certification program.

The South Chapter of the American Asscelation of Alrport Executives (AAAE) in its
annual winter meeting at £1 Paso, Texas, on February 18, 1982, resolved to petition the
FAA to change 14 CFR 139.51({b). The AAAE's petition was published in the Federal
Register on September 2, 1982, (docket No. 23071) and was denied by the FAA on July 7,
1983, The FAA's position was and remains that the issuance of an a:rport operating
certificate should be dependent on a determination that the entire sirport meets the
safety requirements of 14 CFR Part 139. The FAA expects the certificate holders to
exercise enough control over the tenants to insure that they are conducting e safe
operation. The FAA helieves that the airports can accomplish this with the contractual
(landlord) leverage already available and employed in other aspects of the landlord/tenant
relationship, The argument for FAA licensing of fuelers was not addrassed.

18/ The Natlonal Fire Protection Assoclation was organized in 1896 to promote the
science and improve the methods of fire protection und provention, to obtain and
elreulate information on the se subjects, and tc secure the cooperation of its members and
the public in establishing proper safeguards against loss of 1ife and property by fire.
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The attitude that airport management should not be responsible for fuel
management prevailed at severs! of the airports visited, and the managers at these
airports did not have a compleie understanding of the training program and/or the
operation of the fusl storage facilities of their fuel service tenants, However, because of
FAA regional concern with past accidents caused by the use of improper fuel in aircraft,
airport managers in the FAA's Southwast Region appeared to be keenly aware of the
overall operation of their fuel service facilities. For example, Houston Hobhy has 28 fuel
s evice faeilities, and airport menagement seemed to understand each operation. Houston
Hobby, mlikke 90 percent of the airports visited, hes a "fuels specialist" on the airport
statl, who requires each fue! service facllity to submit a summary of training in fuel
handling and & fuel plan for the fuel storage arca. Each is raviewed by the fuels specialist
and enteted in the airpert operations manual.

The Safety Board's concern that the FAA's inspection personnel had too limited
knowledge of storage facilities led to study team visits of 30 fuel service facilities for the
purpose ol identifying problems. The iscilities surveyed ranged from operations pumping
24,000 gelicns a year to operations in which annual fuel usage exceeds 1 billion gallons.
Management personnel were interviewed nt each facility about:

o Turnover, hiring, and trainirg of refueling personnel;

o Mechanical condition of fuel service vehicles;

0 T'uel storage facilities.

At the completion of each interview, the Safely Board visited the fuel storage facility,
accompanied by a management representative to answer questions that might arise.

Only two of the frellities visited administered & prehire test for aptitude. Three
facilities reguired potential employees to furnish a certified copy of their State driving
record and lcense. About 75 percent of the fuel service facilities hired people "off the
street" for retueling positions. The remaining facilities elevated personnel to a refueling
position from within company rarks. Roughly 90 percent of the facilities that hired
peaple "off the street” preferred that the prospective employee have some aviation and/or
fueling experience; however, this was not mandatory.

Each facility required a nsw employee to read company safety, operations, and
quality control manuals and attest to heving done so by signing a statement. This was the
only classroom or self-study treining for new refueling employees at 20 percent of the
{uel service facilities visited. ‘The vemaining 80 percent had tests on refueling procedures
and some audiovisual presentations. The larger fuel service facilities (approximately
80 percent of those visited) used written tests and audiovisual presentations made
available by the airlines with which they had contracts, and about 20 percent of the
facilitles produced their own training program tailored specifically to their type of
operstion.

All of the fual service facilities incorporated some on-the-job training. Typically a
new employee wculd be assigned to the fsecllity's fueling speclalist for such training, On
the average, it 100k about 2 weeks of training before the new employee could begin
limited fueling cperations on his own. Checkout to "full performance level" was
dependent upon tive nuraber and type of cirpianes serviced by the facility. Each airline
has a set procedure which they expect the fucler to know and use, and spot checks are
conducted by the eirlines to ensure that these procedures ate being used.
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Managaes of all of the furl service facilities visited said that they reviewed safe
airgort driving practices with new hires. However, only two of the facilities required the
employee to pass a driver's test; one of these facilities was located on an airport that
recuired new airport employees to pass a driving test adminisiered by airport authorities.

Managers of all of the facilitien visited said that they reviewed the use of fire
ectlagulshers with new hires as part ¢f the employee's training. However, only five
faciiitiss provided new hires with the "™hands on" practical use of a fire extinguisher. In
thes: instences the new hires demonsiratea their skill at extingufshing a hot fire
containad in a 50-gallon drum. Some airports were unable to provide hot fire training for
fuel service personnel because of lo2al ordininces prohibiting open air fires.

Only four facliities had some type of recurrent training for fuel service personnel,
which varied from an oral question-and-answer period to an observation and critique of
the {ueler's performance.

The majority of the fuel service facilitles used old fueling vehieles--in some cases
nearly 20 years old--but most of the vehicles appeared to be in good mechanical
condition. Managers said that vehicle maintenance was good. All of the faeilities
required a condition inspection of their fueling vehicles, and nearly every facility required
that the vehicle inspection be performed with @ company inspection checklist tailored to
the fueling vehicles. However, only one facllity published a minimum requirement
cheeklist which provided specific guidelines to be used in deciding whether to accept or
reject & vehicle.

At most of the facilities a condition check of each fueling vehicle was performed
daily, usually prior to the first trip of the day, by a fueler/driver. At three facilities an
auto mechanic hed the inspeotion cesponsibility. At one faecility inspections were
performed weekly by suto mechanics. Two facilities required inspe~tions prior to each
vehicle movement. Several alrports also required vehicle irspections. For example, at
Denver, the Stapleton International Airport Fire Department inspects fueling vehicles
semisnnually. At Boston Lcgan, the Massachusetts Port Authority, in cooperation with
the State police, eonducts annual safety inspections of fueling vehicles.

Most of the fuel storage fscilities at the 14 study airports were old-~-in some cuses
over 40 years old--and settling of storage tanks over lorg periods has resuiivd it leakoge
into the ground at some fecilities. While not considered a fire or explosicn hazard,
leakage into the ground is a serious environmental concern. When these facilities were
built, they wers located in remote sections of the airport. Through the years, both on-
and off-sirport construetion has caused the distance buffer between the storage facilities
and highly traversed areas to he diminished greatly. Washington National, Houston Hebby,
end For{ Lauderdale-Hollywood are prime examples of this encroachm2nt. Heavily used
public roadways lle just e few feet away from the fue) storage facilities on these airports.
The existing buffer distance criteria established by the NFPA consider stovage {acility
design and structural integrity to determine buffer distances which range from a few feet
to the diameter of a storage tank. Design features which minimize the risk and effects of
axplosion permit a reduction of the buffer distance.

All of the lunl storage sreas were surrounded by chain link fencing, aupproximately
8 feet high, with the gate secured by a lock. No major or recurring vandalism was
reported at any of the faclilities.
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Spills oceurring during aircraft fueling were not considered to be a major problem at
any of the airports visited, Although many spills did occur, the airport and fuel faeility
inanagers said that the number of spills and gallonage of fuel involved was quite small in
proportion to the number of fueling operations performed each day. Fuel spills of
5 gallons or more were reported at all of the study airports. Many study airports required
spills of 1 gaillon or move to be reported. The crash-fire-rescue units responded to all
reported fuel spills to provide fire protection during cleanup activities. A review of fuel
spill incident records at the airports inveolving aireraft fueling operations revealed that

the majority of them were caused by mechanical defeets in the aireraft's fuel tank
overfill vent valves.

Every fuel storage facility had experienced a fuel spill. In some cases the spill
amounted to several thousand gallons. Most of these larger spills were caused either by
defective valves or fittings or by the failure of overflow warning devices to alert fuel
service personnel.

At half of the facilities visited, "Emergency Fuel Shut Off Switches"” were not
readily identifiable (placarded), and at one storage facility on the north end of Washington
National, there was no fire alarm hookup to the airport fire department. Fuel service
personnel relied on two-way radios in the fueling vehicles to notify the fire department.

As a result of the Safety Board's finding, an alarm system has been installed at this
storage facility. “

The overfill sensing system is designed to protect against the overflow of petroleum
distribution tanks during the filling operation. Three types of overfill sensing niethods
were observed at the storage facilities:

o Roughly 20 percent of the facilities performed a visual check prior to
and after receiving fuel.

Approximately 50 percent of the fuel storege facilities hud a mechanical
float, high-level sensing system. As the fuel rises, the float also is
supposed to rise. At a preset height, the float is designed to activate &
switch which in turn sets off an eural alarm, thereby alerting the fueling
attendant to cease the fueling operation. Several of the fuel serviece
facilities that incorporated meetanical overfill sensors in their storage
tanks had no procedure to check their reliability. Several facilities used
an additional mechenical float sersor known as the "High High Sensor.”

The third type of overfill sensing system incorporated elther &
mechanical or electronic optical sensor. Instead of depending on the
fueling attendant to shut down the [fueling operation, the sensors
performed the shutoff etectrically.

About 50 percent of the facilities periodically checked their overfill warning
systems. towever, nearly all of the fuel service facility managers interviewed indicated
that mechanical sensing systems were not very accurate or rcliable, and cheeking the
operation of these mechanical systems weas diffleult or in some cases impossible. For
example, one facility the Safety Board visited had a high-level alarm system which was
not cquipped with a means to check its opetation. Fuel spills have occurred at this
facility because the mechanical sensing system failed to uctivate and thus alert personnel

to halt the fueling operation. At another facility the mechanical high-level overfill
sensor falled its last alarm test.
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Overfill hazards and reliability problems have prompted a number of entities to
undertake remadiai measures. For example, the Department of the Navy Las a program
to replace mechanical overfill devices with electronie sensors throughout its fuel storage
facilities, and Michigan has a State law that requires cach terminal having a tank filled by
pipeline tc be equipped with a high-level alarm system that must be tested every
3 months. In 1380, to eliminate past problems with the old float shutoff in the holding
tanks, American Airlines upgraded its New York La Guardia fuel storage facility by
installing optie liquid-leveling sensors to activate an automatic shutoff. A proposal is
currently before an NFPA committee to expand the requirement fo: high-level alarm
systems to include a procedure for checking on a scheduled basis their accuracy and
reliabitity.

Under the Airport and Alrway Improvement Act of 1982, the FAA was suthorized to
continue the alloation of funds for airport develepment and planning which began under
the provisions of the Airport and Airway Development Act of 1970. According to the
FAA Office of Alrport Planning und Programming, monies from the Airport end Airway
Trust Fund cannot be used to upgrade fuel storage facilities unless a storage facility
relocation is necessitated by a project that is considered eligible for funding, such as a
runway extension, The FAA considers fuel storage facility improvement projects to be
the responsibllity of the airport.

Crash-Fire-Rescue Capabilities.--The Safety Board's review of FAA annual
inspections of crash-fire-rescue equipment and services (14 CFR 139.49 and 139.89) and
emergency plans (14 CFR 139.55) for the study airports showed that all airports complied
with the requirements of Part 139. The onsite survey of emergency capabilities showed a
wide variation in the equipment, resources, and procedures at the study sirports. Table 3,
a tabulation of crash-fire-rescue indicators at the 14 study alrports, groups the airports
by a crash-fire-rescue index, which i{s a means of specifying the requirements for
firefighting equiprment and extinguishing agents established in 14 CFR 138.49(b). The
index applicable to un airport is determined by "thie longest large aircraft, operated by an
air currier user, with an average of five or more scheduled departures per Jay."

The tabulation shows the airports at which the <rash-fire-rescue service is also
responsible for siructural (bulldings) fire protection as well s aircraft protection. Also
indicated are the total number of firefighting vehicles at each airport und the number of
persons assigned to crash-fire-rescue service per operating shift. Title 14 CFR 139.49(b}
requires at least three firefighting vehicles for index C, D, and E airports. Chicago
Midway m~t the minimum requirements; all other study sirports exceeded the minimum
vehicle requirements of the regulation. The average number of vehieles at uirports having
no structural firefighting responsibility was 5.6, which exceeded minimum requirements
by 87 percent. The minimum staffing requirements of 14 CFR 139.48(h) call for:
" .. sufficiently qualified personnel to insure at least 85 percent of the required
maximum agent discharge rate of firefighting equipment." Since most firefighting
equipment has a turret system which enables the operator to meet the 85 percent
discharge requirements, it is theoretically possible that the regulatery requirement eould
be met with as few as three people--one person who could drive the vehiele and then
operate the turret system for each of the three vehicles. However, the staffirg of
crash-fire-rescue services at all study airports exceeded this theoretical minimum.
Guidance given in a 1967 Advisory Cireular (AC) 150 /5210-8, "Aircraft Pire Fighting und
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Rescue Personnel and Personnel Clothing," which was cancelied and not repleced,
recommended at least two persons per truck to obtain {he desired potential of each type
of truck. The lowest staffing level found was six persons per shift at New York
La Guardie, which had no structural firefighting responsibility, and the highest staffing,
52 persors per shift, was found at Chicago O'Hare, which did have structural
responsibility. The average per shift manpower at study airports with no structurai
firefighting requirement was 11.7, 290 percent greater than the minimum required.

Part 139 specifies two different minimum water quantity requirements for
firefighting, The larger quantity Is required if protein foam is used. However, if aqueons
film forming foam (AFPF) is substituted for protein foam, the water quantity can be
reduced. The Safety Board found that all study airports exceeded their respective water
quantity requirements, and all but Denver Stepleton and San Diego Lindbergh exceeded
the dry chemical extingulshing sgent minimum. Table 3 shows the water and
extinguishing agent quantities avaiiable strietly for aircraft crash-fire-rescue purposes;
water and agents for structural firefighting were nct tabulated. Index E airports
exceeded water capacity requirements by 90 percent to 160 percent; and with one
exception, airports In this index exceeded dry chemical requirements by more than
100 percent. Index D airports had 88 percent to 225 percent more water than required,
end at index C airports the tninimum was exceeded by 50 percent to 540 percent. The
NFPA and the International Civil Aviation Organization (ICAQ), of which the United
States is a member, have published guidelines for water and dry chemical agent quantity
similar to those of Part 139. ICAO and NFPA quantity recommendations exceed the
Part 139 minimum requirements. Beyond the minimal requirements preseribed by Fart
139, the FAA, in AC 150/5210-6B, "Aircraft Fire end Rescue Facilities and Extinguishing
Agents," dated January 26, 1973, also deseribed recommended levels of protection which
are comparable to ICAO standards. NFPA, ICAQ, FAA Part 139, and FAA AC 150/5210-
6B specifications for comparable alrport index or category are presented in table 4, where
the differences in recommended or required quantities are apparent. The study airports
not only exceeded FAA minimum standards for water quantity, they all exceeded the
more demanding NFPA guidelines and ICAO member requirements; all except Denver
Stepleton and San Diego Lindbergh (one index E and one index D) exceeded the dry
chemical levels recommended by ICAO and NFPA,

If the degree to which study airports voluntarily exceeded the minimum
requirements for manpower, equipment, and extinguishing agents of Part 139 is typical,
then the adequacy of the minimum levels established by the FAA appear to be

questionable, especially since the FAA advisory publication recommends higher levels
based on research, test data, and experience.

Title 14 CFR 139.44(i) requires that erash-fire-rescue personnel be "...familiar
with the operation of the firefighting and rescue equipment and understand the basic
principles of firefignting and rescue techniques." The FAA's AC 139.49-1, AC
150/5210-12, and AC 150/5280-1 list seversl topies for crazh-fire-rescue personnel
training. However, these AC's are only advisory, and they are subject to interpretation.
PAA certification Inspectors also are given some guidance in training program evaluation
in paragraph 137(c) and (d) of FAA Order 5283.5 which states:

¢.  An effective training prograin to develop and maintain a high level of
proficlency would normally include the following:

(1) Basle training in the use and maintenance of persoral fire fighting
equipment and vehleles.
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Table 4.--Comparison of extinguishing agent quuntities. R
FAA Part 139 . ICAO NFPA

/
Gallons of water ~ Lbs of dry chemical
Index or Category for AFFF /

FAA | ICAO
2,100

500 or
450 /50
(1,000)*

2,800
{4,740)

500 or
450 /50
(1,500}

4,200
(6,350)*

500 or
4 450 /50
(1,500)*

|
« Quantities recommernded in FAA Advisory Circular 150 /5210-6B

(2) Tactical training which covers the "how and when" to use various
fire extinguishing agents.
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{3) Deployment of men and equipment to gccomplish the rapid control
of a fire in order to protect the emergency evacuation procedures

and permit rescue operations.
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the role of the fire fighting personnel in these plans.
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Coverage of the emergency evacuation procedures, the location
and cperation of amergency exits from the outside for the types of
aireraft that serve the sirport, the use of rescue tools and
forcestle entry equipment, and the necessary precautions
employed during these operations.

Live drills (fighting practice fires) afford tie traince an opportunity to
learn the capabilities and limitatlons of extinguishing agents, fire
swpression systems (pumps, turrets, hose lines, ete.) and protective
clothing.

The Safety Board found that all of the study airports had good basie and tactical
training programs {items 1 and 2 above), as well as first aid training (itemn 4). Training
programs for deployment of men and equipment (item 3) varied. Some crash-fire-rescue
units carried out at least one moek drill per shift where all equipment was dispatehed to a
vehicle or aireraft purked on a taxiway or inactive runway. Others only deployed
equipment in response to a staniby call for an actual emergency. Deployment of
equipment also could be practiced during live drills (item 5) if the fire pit was accessible
from all sides. However, the Safety Board found that access to many of the fire pits was
limited and that some airports did not have a fire pit. Most of the study airports hud
conducted emergency drills (item 6); some alternated full-scale drills with table-top
simulation exereises on an "every-other-year" basis. Only table-top sisrulations were
conducted at a few airports beceuse managers were concerned that full-scale drills
caused local traffic congestion and, in thelr opinion, wasted manpower.

The Safety Board belleves that full-scale exercises of emergency plans usvally
reveal problems whiech would not be apparent in a table-top demonstration. For example,
the Board's investigation of an accident at Detroit Metropolitan Wayne County Airport on
January 131, 18983, 19/ revesled some problems with notification procedures outlined in the
emergency plan which had not been fully exercised sinco September 1978, The alrplane
involved carried a container of radicactive material (RAM), wshich fortunately was not
breached In the accident, However, none of the effective Federal, company, and local
regulations or agreements which outlined airport hazardous material notification
procedures were implemented. It was only a coincidence that the alrport operations
employee overheard a discussion of the RAM shipment and notified an onscene
commander. This type of situation might have been avoided if the airport emergency plan
had bven subjected period ally to a full-scale exercise. Currently, there is no
reguirzinent to exercise the plan; however, guldelines provided for certification inspectors
in FAA Order 5280.5 recommend that the emergency plan be exercised annually. The
Safaty Board found that, in general, FAA inspectors were encouraging the study airports
to conduat live drills and full-scale emergency exercises.

The weakest srea of training she Safety Board observed was in familiarization with
new alrplanes. Nonu of the crash-fire-rescue units at the study airports had training
diagrams of the DC-Y-80, or the Boeing 757 or 767. The study alrport crash-fire-rescue
personnel Indicated that lamiliurization was accomplished only when a new airplane began
serving the airport and that training sessions usually were conducted vy maintenance
personnel of air carrfers using the new equipment. Some crash~fire-rescue units stated
that familiarization was difftecult uniess the new airplane remuined &t the alrport
overnight. This aspect of crash-fire~rescue training is very important because it provides

19/ Aireraft Accident Report--"United Airlines Flight 2885, MeDonnell-Douglas DC-8
541, N30530, Detroit, Michigan, Jenuary 11, 1983"(NTSB-AAR-83-7),




-97-

perronnel with vital firefighting and rescue information such as the position and loeking
mechanism of normal and emergency cxits, aireraft cabin configuration, seating
arrangements, location and operation of the equipment and service access doors and
configuration of fuel and electrical power systems. Although this knowledge cun be
acquired by studying airplane emergency system diagrams, there is no substitute for
periodie familiarization with the airplane.

Although Part 139 rules and FAA Order 5280.5 both contain & requirement for
erash-fire-reseue training end provide guidelines for the type of training, FAA inspectors
have no uniform standards to use in judging the adequacy of each type of training being
conducted at cortificated airports. The training variations the Board found at study
alrports uttest to the subjectivity of present criteria.

Title 14 CPR 139.48(h) requires that firefighting and rescue personnel be
"appropriately clothed." General guldance forr protective clothing sppears in three
different sections of FAA Order 5280.5. The first reference in paragraph 110(iX10) says
that the certification inspector will determine that protective clothing, such as proximity
suits, is available to all firefighters. The second reference, paragraph 143(cX4), indicates
that in accepting e firefighting vehicle purchesed under the Airport and Airway
Development Program (ADAP), the inspector assurcs that ™ .. auxiliary equipment and
protective clothing Is as specified.” The third reference in paragraph 154 on protective
clothing states, in part:

a.  Entry suits are special suits which may be used in and arouad flammable

liquid fires. These suits, complete with breathing equipment, sre
impractical due to the excessive dressing time and because many models
are too bulky to use successfully.

Proximity clothing, consisting of hoods, coats, trousers and mittens usii;
aluminized fabrie outer surfaces have better heat reflection propertles
than the standard fire fighters turnout clothing and permits closer access
to the fire area. ..

Conventional turnouts, used mainly for structural fire fighting, are
designed to give substantial protection from ecold, heat, water, and
{alling debris. . .

d.  The clothing most highly recommended for aireraft fire fighting is the
proximity suit If worn with the necessary lining.

Although the FAA highly recommends the proximity suit for aireraft firefighting,
there is nothing in Part 139 or FAA Order 5280.5 to preclude the use of less etfective
protective clothing to comply with the rule in 14 CFR 139.49(h). All of the protective
ciothing observed at the study aicperts was the aluminized fabric type, aithough raay of
the suits differed in construction and in fabrie weight. ‘There were no standards available
to inspectors for judging the adequacy of various types of proximity suits.

At the study airports the Safety Board found several different methods of recerding
the aetivities in which crash-fire-rescue units participated. For example, some airports
recorded tralning deployment and emergency medical service calls, while others di¢ not.
Therefore, the crash-fire-rescue sctivities in table 3 only show yearly totals of all
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activities reported by each airport's crash-fire-rescue unit and separate yearly totals of
crash-firo-rescue operations in response to afreraft emergencies and to fusl spills.
Response to aireraft emergencles and to fuel spills acecunted for almost 35 percent of all
crush-fire~-rescue activities reported. The Board did not attempt to claraciarize the
nature of the remaining noctivities because of the meny different activity ceporting
schemes being used; however, the remaining 85 percent certainly would inciuue training
activities such as equipment deployment or live drills and emergency medical services
provided at some airports by crash-fire-rescue units,

FAA Regional Program Administration

As the Safety Board staff visits to the seven FAA regional offices and the 14 study
aleports within the reglons progressed, the Board was able to construct & qualitative and
quentitative picture of the methods used to administer certification program activities.
Interregional annus! inspection differences and differences between FAA annual
inspection records and the Board's observations already have been documented. In cases
where regulations were fcund to be vague or guldance materlals highly subjective, the
differences were readlly discernible. However, the Boerd found also that other
qualitative faetors such as the inspector's professional background end distinet styles of
management appeared to influence regional survefllance activities.

The operation and maintenance of the study airports required the attention of
personnel with diverse backgrounds and experience in areas such as eivil engineering,
electrical engineering, firefighting and rescue, publie protection end emergency planning,
and aireraft operational requirements. Mcst FAA certification inspectors, in the seven
regions visited, had in-depth experience in one of the engineering diseiplines, and many
were also pllots. Thne Inspectors had to augment their professional qualifications and
experience In unfamiliar aress through agency training and on-the-job experience. In
each of the regions, the Board observed in snnual inspeetion records of study afrports that
inspectors naturally tended to emphasize the areas corresponding to their background and
experience. To overcome this tendency, five regions recently hive established a form of
inspection assignment rotation among inspectors. One region temporarily had assigned a
new Inspector to accompany an experienced Inspector in enother region as a means of
broadening the new inspector's nxperienca and sharpening the skills needed to perform
inspections. An snnual conference on al:port certification was the primary means of
exchanging inforimation between regions, end the methods and techniques used
successfully in one region were occasionslly adopted in other regions as a result of this
exchange, Althougn certification inspectors were able to exchange information with thelr
assigned airports by telephone or written correspondence, many inspectors stated that
they were unable to attend airport operation symposiumz or meetings sponsored by
aieports within their region because of travel funding limitations. The inspectors stated
that direct partieipation in these airport forums provides the most effective method of
exchanging ideas and views on airport topics of regional coneern.

The Safety Board also observed different management styles in the regions which
were reflected in the ralationship with airport authorities. The styles tended to fall into
cne of two categories: the cooperative approach in which regional personnel tried to
accomplish certification sufety objectives through persuasive measures, or the more rigid
approach in which the authority to inspect end require changes was firmly exercised.
3ince the Board atoff visits to study airports did not show that deficiencles from previous
inspeetions were allowed to go uncorrected, each appiroach appeared to be effective in
obtalning remedial action for discrepaneies found during inspaction or surveillance
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activities. All the reglons had & system of documenting airport corrective measures

which were required, and zach system had followup measur¢s to monitor the progress of
corrective netions,

Some regional offises appeured to have developed a degree of expertise in certain
aspects of alrport operations which was acknowledged by other regions surveyed. ¥or
example, fuel storage and dispensing expertise was found in one region, erash-fire-rescue
axpertise in another, and bird tazerd reduction expertise in yot another. Reglonal
managers and inspectors bulieved that the expertise eveolved either from the need to desl
with a8 particular ptoblem related to locul eonditions or geography common to many
airports within a region, or from individual inspector expertise or Interest in an area such
as crash-fire-rescue.

A comparison of alrpart certification workload at the seven regional offices is
presented in appendix A, table X, The workload parameters computed from regional
activity and resource data were number of certificated airports per inspector, number of
fully certificated airports and limited certificate airports per inspector, the percentage of
airport divislon staff involved in the airport certification program, the percentage of
certification inspections performed, the percantage of noncertification inspections (utility
aieports), und the percentage of ‘iolations or legal actions.

The fiafety Board found regional variations in the number of certificated airports
assigned to Inspectors as well as the number of fully certificated alrports assigned to each
inspector. The number of airports per inspector varied from 15 to 63, with an average of
29.5 for all seven reglons. Although an inspection workload, which was well above the
seven-region average, existed in the Southern and Great Lakes regions, Inipectors did not
feel that their certification and surveillaince activitles were being compromised. Most
regional inspectors indicated that a workload of more than 20 to 30 certification
inspections annually would allow little time for involvement in alrport safety actlvities,
such as utility airport visits, safety seminars dealing with local airport problems, or
alrport managzement meetings, thut were not related to certification. The Board found
that, in general, inspectors were able to perform adequately the onsite portion of the
snrual inspection in 1 day at airports with limited certificates and in 2 or 3 days at
airports with full certificates. Most inspectors indicated that an emount of time equal to

or greater than the onsite inspection was required to prepare for and follow up on
inspeecticons.

- Many of the region-to-region differencer in the administration of the airport
certification program for which justification is ne! readlly apparent could be reconciled
thro an organizational unit with the authority to resolve conflicting viewpoints., An
organizational entity for airport certification, patterned after oxisting FAA Alrcraft
Certification Directorates, 20/ could draw upon regicnally dispersed techiical expertise
to provide the best advice for development and fmplementation of uniform, detailed
reyrulatory compliance criteria. The FAA'n existing Alrcraft Certification Directorates
petform technical policy management and projeet management for the alrcraft
certification programs lncluding type certitication, original alrworthiness certification,
and produotion certification. In addition, various other regulatory and management

20/ "The term Tcertification directorate” means an organization formed and staffed for
the purpose of managing the various elemenis of a certification program. Currently
ostablivhed directorates are headed by a regional director who has final authority and
responsibllity and is ultimately accountable for the certification prograins assigred to
that directorate.
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functions retated to certification which had been performed in Washington Heacquarters
have been delegated to the directorates, According to FAA Notlce NB81(0.%, dated
Februaty 10, 1482, Aircraft Certification Directorsies wera established to achieve
improvements in consistency of spplication of airworthiness standards by establishing
single-point accountabllity, ard to assure concentrations of techrical expertis: which are
accountable for technical decisions and polley and for improving timaliness of updating
reguiations, policy, advisory cireulars, and other forms of technical guidance. 'The
Transport Alrplane Certification Direatorate is located in the FAA's Northwest Mountain
Region; similarly, the directoretes for small aircraft, rotoreraft, and engines are located
in the Central Region, Southwest Region, and New England Regior, respectively.

The Safety Board solicited comments regarding the airport certification program
from the persons involved In implementing the pregram in the reglons. Disqussions with
regional managers, airport mansgers, and certitication inspectors focused on their
perceived need for a change and assceiated benefits and problems. FAA regional and
alrport management agreed that the certification program has been most beneficial to
airports with lower passenger volume and Hinited financisl resources. Beyond imposing
safety standards on airports through ihe certitication requiremest, congressional
legislation provided that acquisition of safety or security equipment required by Federal
regulations could be financed by allocations from the Airport and Alrway Trust Fund. By
relating furding eligibility to certitication requirements, alrport and airway legislation
assured that certificated airports with severe financial iimitatiors still would have funds
available for safety-related projects that otherwise might not be undertaken.

In four of the seven regions, staff said that the lack of specificity of Part 139 made
the certiflcation program difficult to administer. Although two regicns preferred the
flexibility provided by the present rule, the regional inconsisteney in interpreting Part 139
resulting from the lack of specifies produced inappropriate variations in facilities and
procedires at certificated airports. This situation could be remedied by creating an
airport certification directorate to serve as the focal point for tizehnical poliey. Specific
suggestions and problems related to membters of the study team by regional and alrport
management are set out {n appendix B, as well as some past findings of FAA certification
program gudits,

Proposed Chanes to 14 CFR Part 130

The FAA convened a pudlic meeting on July 14, 1983, to discuss updating eni
smending Part 139, in lght of its experlence with the certification program, the results of
its own studies, and Safety Board end indus'ty recommendations. The subjects proposcd
for discussion by the FAA irncluded emergeney plans, snow removal, sefety areas, bird
hezard management, fueling operations, marking and lighting of runways and taxiways,
erash-fire-rescue index requirements, and cvash-fire-rescue teaining.

Many of the changes proposed in cach subject area wera related directly to past
Safety Board recommendations. Yo¢r example, the proposal mude by the FAA to clarify
snow removal requiraments by providing advisory efrcular guidinee s responsive to Safety
Recommendation A-82-152, 21/ which called for upgraded snow removel plars taving
specific criteria for runway clearing ené use. Safety Recommendations A-82-87

%‘,f— Issued on December 23, 19823 see Alrcraft Accident Report--"World Alrways, Ine,,
fight 30H, MaDonnell Douglas DC-10-30, Boston Logan Internations) Airport, Buoston,
Massachusetts, January 23, 1982" (NTSB-AAR-82-15).
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and -88 22/ to improve water rescue capabilities prompted an FAA proposal te require,
where needed, waler rescue provisions in alrport emergency plans. Safety
Recommendations A~77-16 and -17 28/ on safety area improvernents and Safety
Recommendations A-76-18 through -12 24/ for more systématie bird hazard reduction
programs also were addressad by the FAAn the diseuss'on proposals.

The Safety Board is encouraged by the FAA's announced intenticn to establish
standards for alreraft fueling operations und to undertake periodic suevelllence to assure
adherence to the standards.  Since 1967, the Board has isiued seven safety
recommendations in this area, five of which were directed to the FAA. 25/ These
recommendations addressed such topies as ramp safety, procedures and practices of fuel
handling, eolor coding around afreraft fuel filler openings, eliminating water from fuel,
and expanding 14 CFR Part 139 to include minimum specifications and design criteria for
the installation, maintenance, and inspection of aviation fuel storage and dispensing
systems at all alrports. Two Safety Recommendations were directed to the General
Aviatlon Manufacturers Association (GAMA) in October 1962 268/ ecneerning standardizing
and modifying nozzle and taank openings throughout the aviation fuel distribution system.
The Board's survey of fuel dispensing at the 14 study airports showed that diserepancies
and confusion ubout inspection requirements and responsibilities still exist. The FAA's
prcposal for more definitive standards accompanied by periodie survelllance should
improve the present situation,

The FAA introduced a proposal to modify the rule governing marking and lighting of
runways, thresholds, and taxiways (14 CFR 139.47) which would require rotating beacons
as well ss marking and lighting consistant with the type of approaches permitted at
airports, The existing rule does not require marking and lighting but only requires that
any lighting provided on the airport be ¢perable and that markings be in good condition.
The proposal, while an improvement over the exisling regulatior, does not include a
requirement for uniformly designed lighting, marking, an¢ guidance signs. FAA advisory
circulars and ICAO Apnex 14 (Internetional Standards and Recommended
Practices--Aerodrome) contain guidelines for marking, lights, and guidance signs which
could serve as the basis for a rule intended to require standardized sirport visual aids.

The need for uniforinity has been desaribed In a January 24, 1984, letter to the
Safety Board from the Alr Line Pllots Assoclation (ALPA) (see appendix C) wiich cited
several examples, from ALPA's safety deficiency reporting systam, of pilot eonfusion and
misinterpretation caused by marking and lighting at varicus airports. Unfortunately, this
information in response to the Safety Eoard's initial request for the identification of
safcty-reiated matters to be considered during alvport survey visits wes received after
the visits were made. Therzfore, the study team was not able to observe the specific
situations described in the correspondence. However, the Sat’eﬁx Board's continuing
investigation of the collision on December 23, 1383, of a Koreen Airlines DC-10 cargo

22/ lssued on August 11, 19825 see Alreraft Accldent Report--"Alr Florida, Ine., Boeing
737-22%, N62AF, Colllsion with 14th Street Bridge, near Washing:on National Afrport,
Weshington, D.C., Janvary 13, 1982"(NTSB-AAR-82-8),

23/ Issued on April 20, 1977; Alreraft Aceident Report--"Toxas nternational Afrlines
Flight 987, MeDonnell Douglas DC-9-14, Stapleton Internatioral Airport, Denver,
Colorado, November 16, 1976" (NTSB-AAR-77-10),

24/ lssued on March 8, 1976; Aircraft Accldent Report--"Overseas National Airways
¥ilght 032, McDornell Douglas DC-10-30, John I, Kennedy International Afrport,
Jarsica, New York, November 12, 1975"{NTSB-AAR-16-19).

25/ A-87-9; A-70-50; end A-81-9, -10, and ~11,

36/ A-82-140 and -141,

*om




airplane snd a Piper Chleftain commuter airplane ¢n runway 6LA2{R at Auchorage
Internationel Airport hss revealed that the pilot of the DC-19, in conditions of poor
visibility, entered the wrong cunway and attempted to take off. The pflot sta\ xd that he
did not ses a runway intersection sign which would have luentified the runway he was
atout to enter; this case and others deseribed In appendix C appear to support a
requirement for ing-oved and standardized lighting, msrking, end guldance signs to
minimize confusion and enhance readability of mariers and signs.

The FAA also has proposed specific standsrds for tralning requirements such as
those recommended by the NFPA, which should eliminate some of the variations in
crash-fire-rescue training observed at the =tudy airports. The State of Georgla has
enacted legislation to require firefighters to successfully ecomplate training in accordance
with NFPA Standards 1001 and 1003. These standards specify a method to evaluate a
train/ag currlevium for crash-fire-rescue tralning, The Georgle program is viewed by
some¢ as a prototype which could be used as u model for other programs. However, an
FAA officia! observed that it Is impractical and inequitable to impose "across the board”
training requirements on both large and small sirports. Although some differences in the
training syllabus for crash-fire-rescue personnel would seem to be appropriate at large:
(index C, D, and E) and smaller {index A and B) airports, the Safety Board believes that 14
CFR Part 139 must specify a minimum acceptable level of training for all certificated
airports. Crash-fire-rescue porsonnel should be equally well prepared at all airports to
handle aircraft emergencies.

The most controversial proposal introduced by the FAA at the public meeting called
for lowering crash-fire-rescue vehicle requirements at index B airports from two vehicles
to one, and suhstituting an unspecified level of erash-fire-rescue protection, which would
be established in individual negotiations between the FAA and airports, for the present
index A minimum requirements of one vehiele with a 3-minute response time. This
proposal emanated from an PAA-commissivned study 27/ of crash-fire-reseue costs and
benefits, which recommended eliminating crash-fire-rescue requirements et lower index
altports because of low benefits acerued in proportion to costs. The FAA has received
comments from organizations such as the NFPA and ALPA critical of the study methods
and findings. The Safety Board is concerned that this preposal eculd lead to a safety
reduction at lower indexed airports, which account for mote than half of all the
certificated alrports and enplane about 3 percent of all passengers each year.
Theoratically, under existing regulations and the proposal advanced fo: discussion, large
jot transport afreraft could average four departures per day at index 4 or B afrports and
be virtually unprotected by crash-fire-rescue equipment. e Beard views with concern
any reduction in erash-fire-rescue capability and intends to carefully raview any proposed
rule change in this regard at such time as an NPRM to amend Part 139 ‘s jssued.

AIRPORT PHYSICAL LIMITATIONS
Accidents
The tragic consequences of the Alr Floride accident at Washingtor D.C., the World
Airways aceldent at Boston, &nd the Pan. Ameriean accident at Kenner, Louisiana, brought

forth renewed expressions of concern for the safety of people residing, working, or
travelirg near airports, as well as for the safety of alr travelers. 'The adequacy of

zif "Afrport Crash, Fire, and Rescue: Policy Alternatives Suitable for Further Analysis,"
H. H. Aerospace Design Co., May 1982, DOT /FAA/AS/82-1,
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airport safety margins has been questioned, especially at older, rmaller airporis oriinully
designecd and built to serve alrplanes powered by reclprocating engines, which typically
required less tunway length than the fivst generation of commercial turbofet alrplanes.
The Safety Board analyzed aircraft accldents and ineidents in which airport physical
limitations may have been irvolved to.gssess the significance of sush lmitations. Several
of the 14 study airports were selected because they provided an opportunity to observe
various physieal constraints imposed vy topographical features or community growth and
thelr influence on operations at the airport.

The Safety Doard's aireraft aceident data system was used to obtain information on
three selected types of accidents and incidents involving alr careler (Part 121) operators
which occurred from 1964 to 1981, The types of accidents chosen for analysis were
undershoots, 28/ overshoots, 29/ and veer offs, 30/ all of which involve encroachment of
alreraft on areas adjacent to runways. Undershoot, overshoot, and veer off accidents
were characterized for 9-year intervals (1964-1972 and 1973-1981) before and after
airports were certificated. (See appendix A, tables X1, XII, and XI1i.) Au the Safety Board
found in the case of all types of air carrier aceldents (appendix A, table 1Y), the number of
alt carrier undershoot, overshoot, and veer off accidents decreased substentially in the
posteertification period (1973 through 1881). The aceident rates (number of accidents
oceurring in the United States per million air sarrier cperations) in the 1873 through 1981
period decreased from the rates of the prior 9 years by sbout 60 percent Tor undershoots,
by 51 percent for overshoots, and by 66 percent for veer offs. In relation toall air carrier
accidents which occurred in the United States fer the 1973 through 1981 period,
undershoots accounted for 2.4 percent, overshoots for 3.2 percent, and veer offs for
3.8 percent. Almost 10 percent of the air carrier accidents from 1973 through 1981 either
involved or could have involved aircraft encroachment on areas adjacent to runways.
Twenty out of 29 undershoots and overshoots in the postcertification pericd involved
sr:ubstantial damage, and two of the overshoots and two of the undershoots resulted in
atalities.

Undershoot, overshoot, and veer off aceldents involving alr carrler (Part 121)
operators also were giouped by year and by length of the runway where the event
ocourred. (See appendix A, tables XIV, XV, and XVL) Overshoots were concentrated in
the runway length categories under 8,000 feet; the number of overshoots on runways less
than 8,000 feel long decreased from 23 in the precertification period (1864 through 1972)
to 13 in the postcertification period (1973-1931). Encouragingly, in the recent years from
1978 through 1981, only three air carrier overshoot accidents have occurred, all on
runways shorter than 6,000 feet, and no overshool aceidents happened on longer runways.

Undershoot aceidents in the pre~ and posteertification periods were most {requently
associated with the 7,000- to 8,000-foot runway length range. In the precertification
period, nine undershoot - occurred on approach to runways between 7,000 and 8,000 feet
long; four such accidents oceurred in the posteestification period. Veer off eccidents

487 Undershoot--Landing or making contact with ground or object short of the runway or
other intended landing area. On VPR (visual flight rutes) approaches, any contact or
landing short of the rurway or intended landing &réa while on final {5 coded as undershool.
On IFR (instrument fligzht rules) approaches, an undershoot is coded only if the field or
intended landing area was in sight before cortact or landing short.

29/ Overshoot--Lending too fast or too far down the runway or other inte.ded !anding
area, resultlng in: (a) wunning off the end of the landing area, including collisions which

b

may result; (b) ground looping, nosing down, or overturning off runway or intended landing
areaj (¢) landing beyond the Interded landirg area.

30/ Veer off--Loss of directional control or sudden swerve while tax’ing, taking off, or
landing.
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betwecn 1964 and 198! occurred most frequently on runways longer than 10,000 {eet. For
example, 15 veer off accidents occurred on runways longer than 10,000 feet from 1964
through 1972, and 8 veer off accidents occurred on runways longer than 16,000 feet from
1873 through 1981,

The Safety Boerd also examined the most severe encroachment aceldent cases, in
which the aircraft was destroyed, (see appendix A, table XVI) to determine if any
patterrs existed. Between 1964 and 1981, in cases where aireraft destrusticn ocecticred,
64 percent involved the striking of an obstacle on the ground, 73 pereent were
unidershoots, 20 percent were overshoots, 73 percent involved turbojet aiscraft, and 47
parcent occulred when some form of precipitation was present.

Runway lengtiy, one of the primary indicators of physical airport constraints,
nppeared to Fava little direct relationship to the occurrence of undershoots. M'actors such
ss the presence of some form of precipitation and availability of flight path guidaace
were of rore significance in undershoot accidents, However, as expected, overshoots
were related to runway length as well as weather conditions conducive to degrading the
runway surface stopping capebility. As indicated in table XVIII of appendix A, 74 percent
of the alr carrier overshoot accidents involving narrow-bodied, two- or three-engine
turbojets between 1964 and 1881 cecurred on runways shorter than 8,000 feat, and table
XIl shows that about half of all air carrier overshoots between 1964 and 1981 occurred in
inclement weather (rain, sleet, or snow). Safety Board records also show that flighterew
operational errors were cited in nearly all encroachment accidents where caisal or
contributing factors were assigned. Although it is more likely that overshoots will occur
on shorter runways, the Safety Board found that 11 percent of the narrow-bodied, two- or
three-engine turbojet overshoots oceurred on runways that were 9,000 feet or longer.

In the Safety Bourc's special investigation report of operations on contaminated
runways, 31/ the Board diseussed the runway length safety margins provided by existing
FAA certification and operational standards and concluded that the FAA should acopt
rules which will provide adequate runway length safety margins in relation to existing
conditions. Inereasing the runway length required for operations from contaminated
surfaces, vthich could result in the need to reduce airplane operating weight at airports
with shorter runways in order to avoid exceeding the runway length available, is one
method of ecmpensating for degraded stopping capability and reducing the potential for
an overrur.

On December 23, 1982, the Safety Board issued 18 Safety Recommendations as a
result of its investigation of tha World Airways DC-10 accident at Boston Logan and the
special investigation of large alrplane operation on contaminated runways. Three of these
recommendations, A-82-163, -164, and -185, are germane to the topic of improving
safety margins through revision of certification and operational rules:

Amend 14 CFR 25.107, 23.111, and 25.113 to require that manufucturers
of transport category tirplanes provide sufficient data for operators to
determine the lowest decision speed (V,) for airplane takecff weight,
amblent conditions, and Jeparture runwa} length which will comply with
existing takeoff criterls in the event of an engine power loss at or after
reaching Vl‘ (A-82-163)

31/ Special Investigation Report--'Large Airplane Operation on Contaminated Runways"
(NTSE -SIR-83-2).
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Amend 14 CFR 121.%.49 and 14 CFR 135.379 tc require that operators of
turblne englne-pe.sered, large transport category uairplanes provide
flighterews with data from which the lowest V. speed complying with
specified takeoff eriteria can be computed. (A-—85-164)

Amend 14 CFR 25.109 and 14 CFR 25.125 to require that manufacturers
of transport category airplanes provide data extrapolated from
demonstrated dry runway perlormence regarding the stopping
performance of the alrplane on surfaces having low friction coefficients
representative of wet and ley runways, and assure that such date give
proper consideration to pilot reaction times and orake antiskid control
system performance. (A-82-165)

In letters to the Safety Board dated April 1, 1983, and Septeinber 20, 1983, the FAA
responded to all 18 recommendations. With respect to A-82-163 through -165, the FAA
{ndicatcd that the recommended revisions would be considered by a Joint
Avlation/Industry Landing and Performance Task Group. While the Board agrees with this
approach, it Is oconcerned that the FAA's actions may not necessarily lead to
implementation of these recommendations. Therefore, in a letter dated December 12,
1083, the Board has asked for added assurance that the task group has & clear meandate
" .. which will result in a requirement to provide to pilots the takeoff end landing
performance data referved to in Safety Recommendations A-82-163 through -165. We
continue to believe that the subject performance data could be developed for the current
fleet of transport aircraft without significant resource expenditures..." These
recommendations have been classified as "Open—Unaceeptable Action” while the Board
awaits further FAA action.

The December 14, 1983, letter to the FAA also reemphasized the Safety Board's
longstanding support for improving operating safety margins at air carrier airports
through the installation of runway distance markers. Runway distance markers would
show the distance from the marker to the end of the runway, in the direction of operation.
On January 3, 1872, the Safety Board issued Safety Recommendation A -12-3 which called
upon the FAA to: "Require the installation of runway distance markers at all airports
where air carrier aireraft are authorized to operate.” The FAA did not implement this
recommendation because It believed that potential operational problems associated with
distance markers, such as the possibility of misreading a distsnce or the need to divert a
crewmember's attention from monitoring flight instruments in order to monitor markers,
made their value questionable. The FAA's reply was classified as unscceptable, and the
recommendation was relterated as a result of the Air Florida crash at Washington, D.C,,
and again after the World Airways DC-10 accident at Boston. Although the distance
marker system should not be construed as a substitute for developing a reliable cockpit
acceleration monitoring system, the Safety Board believes that distance markers would
provide flighterews with an interim means of assessing takeoff performance. It also
would provide to flighterews, on landing, a way of quickly ascertaining the amount of
remaining sunway and engble them to use the most effective braking technigues for the
situation. We awalit a response from the FAA describing their current views concerning
runway distance markers.




Runway-Relaicd Safety Measures

Although adequate runway length safety margins for contaminated runway
conditions would reduce overrun possibilities, the Safety Board's survey of encroachment
accidents also showed that overrunc have oceurreC on runways of 8,000 feet or longer and
that undershoots may occur on any l!ength runway. Therefore, the Safety Board
fnvestigated other measures, such as safety sreas and frangible structures, which can
mitigate the consequences of encroachment-type ucnidents.

Runway Safety Areas.--Originally, 14 CFR 139.45 conisined dimensional specifica-
tions for runway safety areas which required the area to be 400 f<et wide and to extend
200 feet beyond each end of a runway, The rule also required that the safety areas be
"delethalized” by appropriate clearing, drainage, and surface preparation, as well as by
mounting necessary equipment on frangible support structures. In 1974, the FAA amended
Part 139 and deleted specific dimensions for safety areas, giving the following
explanation:

The proposal in the Notice to delete veferences to specific dimensions
was made by the FAA in recognition of the difficuliies attendant to
prescribing specific standards to meet the situations found at the many
airports which predated Part 139. Those standards have proven to be
impracticable and unsuited to broad appiication. The FAA acknowledges
that in particular situations the applicable FAA criteria in effect at the
time of construction may not have required the runway safety area to
extend a distance of 200 feet beyond the runway end. However, program
experlence indicates that in many cases compliance with the 200-foot
requirement is practically or economically infeasible. .. .

In effect, a "grandfather clause" allowed the area adjacent to usabie runways, which
conformed with FAA criteria in effect at the time the runways were constructed, to be
accepted as safety areas under Part 139, However, in AC 150/5335-4, "Airport Design
Standards - Afrports served by Afr Carriers - Runway Geometrias,” dated January 5, 1977,

the FAA provided the following; guidelines for the design of safety areas and extended
safety areas:

L I R IR A

The width of the runway safety area should be at least 500 feet. . ..

The runway safety erea len%th is 400 feet (120 m) longer than the

runway, extending 200 feet (60 m) beyond each runway end. PFor a
runway with a stopwuy over 200 feet (60 m) in length, the runway safety
area should extend to the end of the stopway.

L R R B B

The extended runway safety area s a rectangular area centered on the
extended runway centerline. It begins at the end of the runway safety
area and extends 800 feet (240 m) to « point 1,000 feet (300 in) from the
runway end. Its width i3 the same as the runway safety area. . . .
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The latest FAA design standard for transport aivports, AC 150 /5300--12, dated
February 28, 1983, specifies that a runway safety area should be at least 500 feet wide
anG should extend 1,000 feet beyond each runway end. There Is no ionger a distinetion
made between safety arcas and extended safety areas. At the FAA's public reeting held
on July 14, 1983, to discuss "... areas of concern and development pertaining to the
Airport Certification Program .. .", the FAA introduced & proposal which would require
the upgrading of runway safely areas to current, applicable design standards anytime a
runway Is extended.

During the study, the Safety Boerd was provided the following resuits of a safety
area survey performed by the FAA in October and November 1981 for all airports which
werve certificated at the time:

Number of alrports in survey: 670

Number of runways used by air carriers: 1,263 (represents 2,526
runway ends)

Number of runway ends with 1,000-foot
safety areas of proper width: 618

Number of runway ends with 200-foot to
1,000 ~foot safety areas of proper width: 1,198

Number of runway ends with safety areas
less than 200 feet beyond runway end
and/or less than 300 feet wide: 710

In visits to the 14 study alrports, the Safety Board staff found that ths dimensions of
safety areas were generally acceptable in the areas along the sides of the runways. At
the constrained airports, such as Washington National, New York Lu Guardia, Chicago
Midway, Burbank-Glendaie-Pasadeiie, San Diego Lindbergh, Houston Hobby, Boston Logan,
and the safety areas at the ends of the runways were margina! or nonexistent, and there
were no oxtended runway safety areas st these alrports. There were axtended runway
safety areas at many of the larger airports, but even at the larg=r airports some safety
areas were smaller In size than recommended by FAA design quid:ilnes of AC 150/5335-4,
However, because of the length of the ~unways at these Jirp cts, an extra margiy
normally is available to prevent an overrun.

The continual problem of encroachment on airports by the surroundin . coiu nu. iy,
whieh is the result of geographical barriers and conflicting interec.s an improper lund use
planning, renders unlikely any substantial increase in the size of runway end safety areas
at most airports. However, at Boston Logan the Safety Beard was introduced to a possible
alternative to extended runway cafety areas--a unique plan which analyzed the feasibility
of constructing inclined safety areas (ISA) gradually sloping downward at the ends of
runways bordered by water. The concept, as de:cribed by the airport engineer and shown
in a scale inodel (see figure 3), provides a transitional surface from the runwey elevation
to the water surface. The ISA would be surfaced with loose gravel or crushed stone,
which provides more effective and safe arcesting of aireraft than a conventional safety
area. The use of on adaptation of the ISA at afrports with limited hard-su:face safety
areas could significantly improve aireraft stopping capability in these aress, without
having to increase their size. This concept, based on research into aireraft arresting with




Figure 3.--Inclined safety area (ISA) scale model.

gravel surfaces performed by the Royal Aircraft Establishment, Farnborough,
England, 32/ merits further consideration by the FAA.

Use of a portion of the available runway length could in some cases provide overrun
protection st airports where fixed boundaries make extending a runway safety area to a
length of 1,700 feet a practical impossibility. A 1,000-foot runway safety area could be
provided by reducing the length of the available runway by the amount necessary to
provide a 1,000-foot safety area. Of course, reducing the available runway length to
achieve a 1,000-foot runway safety area in the direction of airplane operation would
impose takeoff and landing weight penalties at afrperts with margipal safety areas and
short runways. The magnitude of the weight penalty at a given airport for a particular

327 TLA.E. Technlcal Report 68032, February 1968, Soft-Ground Arresting of Civil
Alreraft; P.A.E. Technlcal Report 38001, January 1968, Soft-Ground Arresting of Clvil
Alreraft--Influence of Gravel Depth and Tire Inflation Pressure; R.A.E. Technical Report
71015, February 1971, Soft-Uround Arresting Civil Aireraft--Scaled Model VC1¢ Tests in
Grave! and Sintered Fuel Ash Pellets,
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model airplane will depend upon factors such as atmospheric conditions, airplane
configuration, and diseretionary margins provided by individuel air carrier operators. As
an example, the weight reduction for a 727-200 airplane was evaluated using performance
data from the WAA-ppproved airplene flight manual for conditions representative of
takeoff and landing on runway 18 /36 at Washington National. Reducing available runway
length to obtain & 1,000-foot runway safety area would result lu takeoff weight reductions
of 10 to 14 percent of the cartying capacity (passengers, cargo, and fuel) for the following
conditions: flaps 25° zero wind, standerd day (59°F, 28.92 inHg), and hot day (91°F,
29.92 inHg). No landing weight penalty would result from field length reduction to
achicie the 1,000-foot runway safety arca because the reduced length would still exceed
the length required to land at the maximum landing gross welght listed in the 727-200
airplane flight manual for the following cenditions: flaps 30°, zeru wind, nose brakes off,
mark I anti-<kid on, in both dry and wet runway conditions.
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The Safety Board also examined the type of mounting used for equipment which, of
necessity, is located in a safety area at the study airports. Fifty percent of the airports
visited had at least one approach aid mounted on & nonfrangible stanchion. Several of the
airports hud multiple approach light systems that were nonfrangible, For example, New
York La Guardia and Chicago O'Hare have three and six eopproach light systems,
respectively, that are mounted on nonfrangible stanchions.

All of the airways facilities persornel at the alrports visited indicated support for
the use of frangible structures. Some airperts, however, cannot readily incorporete
frangible structures. New York La Guardia, for example, is geographically bordered by
water ulong several runway approach corridors which precludes the use of frangible
approuch light structures according to the FAA's program manager for low impact
resistance structures (LIRS), He states that difficulties associated with desigaing
frangible support structures for use in water are so com:plex that design eriteria have not
been developed by the FAA or the ICAO. In present water installations, approuch light
bars are a‘tachcd to the submerged support structures with frangible fittings, but the
support structures are not frangible. Fuctors which complicate aitempts to design
submerged suppurt structures meeting low Impact resistance criteria 33/ include wave
frequency and characteristles, ice pressure, and water depth variations caused by tides. It
is clear that it will be e difficuit task to develop design criteria for support structures
strong enough to withstend the effects of water-related forces yet having low impact
resistance, but edditional research to resolve the problem certainly merits consideration.
Other airports are unable to pursue the installation of frangible approacn aid structures as
actively &5 'hey would like because of workload and manpower constraints. Airway
facilitics oorsonnel at Houstor Hobby, for example, indicated their desire to upgrade
runwey 14's navigationa! alds system with frangible stanchions. However, because of thelr
current workload, they do not contemplate upgrading the system in the near future.
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33/ The criteria stated in 'Structurai/Mechanical Design Criteria for Low Impaet

Resistant Supports (LIRS)," FAA Report No. FAA-RD-81-28, are:
Low lmpact Resistance Structure (LIRS): shall be designed to withstand
the static and operatlonal/survival winus/jet blasts loads with a suitable
factor of safety but fail readily when subjected to the sudden collision
forces of 6,000 pound light weight aireraft traveling at 75 knots. ‘fhe
"sreak-away" mechanisms (joints, ete.) of the structures shall be
designed to separale at a peak force no higher than §,700 pounds acting
for approximately 8 milliseconds (0.008 seconds) and absorbing no mere
than 700 foot pounds of energy (700 ft. 1bs.). The resulting damage to
the sireraft shall not be serious enough to impair a safe landing.
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Sinee the inclusion of navigational aids as a funding-eligible item of airport
developme:  nder the Airport and Airway Development Act of 1970, FAA criteria for
the instsllation of approsch light systems have stipulated the use of frangible structures.
Construction using thess criteria has been accomplished under this program since 1973 at
rumerous locations. Because of resources and other demands placed upon the FAA, It has
been unalle to complete the Approach Light System (ALS} program in the 3- to S-year
timeframe that was vecommended by the Safety Board in 1977, At the present time, it
appears that complation of the ALS retrofit program is still several years away.

In addition tu the ALS frangibillty program, the FAA has, in the past several years,
implemented a program to upgrade the ILS approach systems with frangible localizer
structures. Alrways facility staff at FAA headquarters indicated that after fiscal year
1983, 187 of the approximately 268 localizer structures in the United States will be
mounted so as to be frangible.

Obstructions.~-Natural and man-made objects may have a signifieant effect on air
navigation and aircraft maneuvering, particularly during landing and takeoff operations.
An airport which iritially may have few limitations ean become lmited severely in its
operations as man-made objects encroach upon the boundarles, or as ratural objects, sueh
as trees, grow in areas where aireraft approach or depart the alrport. Title 14 CFR
139.61 states that the airport operator is responsible for insuring that obstructions within
the confines of the airport boundaries are elearly marked and lighted. The regula‘ion does
not address objects outside the alrport boundaries which have been determined to be
obstructions.

The President's Airport Commission in 1952 emphasized the ».ced for States to encet
appropriate legislation to protect the natica's airports from encroachment. The
commission pointed out that land use below the approach nnd departura paths to the
airports should avold Intruding on aireraft use of the airspace. Review of the present and
past circumstances has disclosed that encroachment on airport boundaries eontinues and
that the 1952 recommendations have been ignored.

Title 14 CFR Part 717, Obfects Affectiag Navigable Airspace, provides the rules and
guldance regarding identification and study of potential obstructions on and off sirport
property. Part 77 applies to, "Any object of natural growth, terrain, or permarent or
temporary construction or alleration, including equipment or materials used therein, and
apparstus of a permanent or temporary character. ..." Not only do the standards of this
rule apply to navigable airspace, but they also apply to the effect construcstion or
ulteration hes on the operation of an airport. Additionally, 14 CFR 71.25, "Civil alrport
imaginary surfaces,” sets forth the dimensional standards for pathways to the airport
associated.with the runways. The size of these imaginary surfaces is based on the type of
instrument approach available or planned for each runway. The amount of slope and the
dimensions of the approach surface are determined by the precision of the spproach aid
for that runway. It should be pointed out that the imaginary surfaces estab)ished by Part
77 were designed as screening or planning standards to be used only for identifying objeets
which may adversely affeot air navigation. The regulution provides the FAA with the
opportunity to take appropriate action in modifying flight procedures if the obstruetion
interferes with air navigation, but the FAA has not been provided with stetutory authority
to abate obstructions. However, the FAA does have the statutory authorit; under
paragraphs 608 and 307 of the FAA Act of 1958 to inspect, classify, rate, and prohiblt the
use of unsafe publie use airports,




It Is the FAA's poliey to emphasize the necessity to conserve the navigable airspace
and to protect the air navigation (acilities from eneroachments wherever confliets of
interest arise over the use of the airspace. 'The FAA dasires to satisfy both the Interests
of the lccal community and the national irtecest in providing safe navigable airspace.
When proposed construction or nlteration of a structure wili create an encrcachment, the
PAA first considers modificatior. of the proposal; but if an existing obstruction s
involved, consideration first is given to modifying affected aeronautical operations.
Pr~sumptively, any object not meeating the standards of Subpart C of Part 77 is considered
to be an obstruction and therelore to affect adversely the safe and efficlent use of the
navigable alrspace. Any finding that the structure Is not obstruetive must be based o an
aeronoutical study by the FAA, unless the obstruction is situated with othere in a
previously designated area, such as an antenna farm. ' | '

The issues of land use and obstructive structures a:e complex matters involving
conflieting interests. It Is obvious that alrport operators cannot exercise direct control
over obstrictions off the airport. Although Part 77 requires that the FAA be notified of
proposed construction which might affect the airspace around an airport, the neca for the
FAA to use a eriminal procedure to enforce this provision is a serious limitation. This
topic was discussed in an PAA review In 1872 of the need ". . . to strengthen the agen(z's
regulations and their spplication to all towers and other tall structures.” 34/ The FAA
decided that it would be beneficial to seek a change in the FAA Aet of 1938 to permit a
levy of a eivil penalty in a case where a sponsor fails to give notice of construction as
required by Part 77, rather than the criminal penalty in the Aet, However, no known
further action has been taken or is contemplated to change the law.

Since no Federal law prohibits local governing bodies from approving structures that
can result in obstructions in navigable airspace, efforts by the FAA to eontrol and limit
the number of these hazards can be thwarted. In order to carry out its responsibilities in
this ares, the FAA raust rely on State and local government cooperation, cooperation of
sponsors of new construction, and parsuasion. There appears to be good cooperation from
government entities based on the record of new obstruction evaluation cases studied by
the FAA in 1982, Similarly, cases based on analysis of existing alrport airspace
obstructions seem to have been negotiated with some sucecess based on the 4-year record
from 1972 through 1982. For example, 14,689 obstruction ceses were studied in 1982, and
845 obstructions were found to be hazards. Through negotiation to reiosate or lower
proposed structures, the number of hazard determinations wes redue~d from 845 to 33.
Diseussions with the FAA on this point diselosed that the building of a structure classified
as a hazard would be a rare exaeption rather than the rule; as far es the FAA knows, none
of the 33 proposcd structures which were determined to be hazards were cver
constructed.

The Federal Coinmunications Commission's (FCC) cooperation also has been
significant in preventing the construction of numerous antenna towers that would have
been obstruetions to air navigation. However, the FCC does have the authority to reverse
the YAA's hazard determinations. :

34/ FAA memorandum dated March 13, 1972, From: General Counsel, Tor AT-1,
Subject: "12-13 January 1972 Director's Conference; Actlon and Decislon Items; OA -2
letter dated 20 January 1972."




The primary effect of obstructions is to limit the usefulness of an eairport,
particularly in certain weather corditiors. To insure safe clearance of obstructions near
airports, upproach procedures may have to incorporate mcre restrictive minimums,
runway thresholds may have to be displaced, or obstacles may have to be removed. To
assess the effect of obstructions at the 14 study airports (see table 5), the Safety Board
looked at threshold displacements and the slopes of geometric imaginery surfaces %’planes)
described In 14 CFR 77.25 which are used to identify potentiel hazasds. 35/ The Board
found that there was a 7-percent reduation in total effective runway length at the study
airports which was caused by threshold displacements needed to insure obstacle clearance.
The airports plagued with the most close-in obstructions near the end of a runway and the
steepest obstruction clearence slopes were Chicago Midway, San Diego Lindbergh,
Burbank-Glendele-Pasadena, Boston Logan, und Ft. Lauderdale-Hollywood. Because of
the number of variables involved in the determination of instrument approach procedure
landing minimums, such as the type of navigation and approach lighting equipment and the
performance of the equipment &s well as terrain features and obstacles; the Board made
no attempt to correlate the effect of obstructions with weather-related landing minima
at the study airports.

Sharply different points of view regarding the suitability of Purt 77 ismaginary
surface eriteria were expressed tu the Safety Board. A few certification inspectors and
some rlrport managers believed that the exisiing slope and dimensional standards for
Imagiuary surfaces viere too restrictive and should be relaxed. However, in a letter dated
January 24, 1984 (see ap endix C), ALPA expressed the view that Part 77 was not strict
enough beceuse it did not cortein criteria for evaluating objects encountered on
departure., Evaluatirg the sultahility of Part 77 dimensiongl standards Yor sereening and
leantifying potential hazards to aireraft approach and departure paths is a complex task
Wwhich exceeded the scope of this safety study. However, the Safety Board believes that
:)he FAA should study and resolve the concerns and arguments advanced with respect to

art 7.

Although the Safety Bosrd's study was confined to certificated air carrier airports,
the review of airporti ¢cbstruetion information indicated that a more serious problem may
exist at smaller, utility airports. In 1975, two accidents at such airports in which aireraft
struck trees during night landing approaches prompted the Sefety Board to issue Safety
Recommendations A-706-81 and -82 on November 6, 1975, calling for identification of
significant obstructions at public-use alrports and the dissemination of sueh information
to pilots. The airports that liave precision and nonprecision instrument approaches have
an increased degree of protection from obstacles and obstruetions because of the
approach surface standards that must be considered in approving the installation of these
types of approach procedures. Utllity airports that do not have instrument approsch
procedures to their runways do not have as high a degree of protection. The spproach
surface for these visual approach runways is at a slope of 20:1 instead of the 50:1 slope
for in3trument runways.

In response to Safety Recommendations A-75-81 and -82, the FAA instituted the
Alrport Safety Dats Prcgram in 1981, Under this program, governed by FAA Order
5010.4, the inspection of publlc-use airports, through inercesed participation of State
aviation orgarizatlons and private conteactors, has lmproved collection and publieation of
airport obstruction data. However, a Safety Board review of the obstruction data
provided [n the FAA's Airport/Facllity Directory (AFD) found it to be of limited value for
operational purposes. For exemple, ut many utitity alrports objeets of a pernianent nature

457 The surlaces described in 14 CFR 77.25, “Civil sirport Imaglinary surfaces,”" are
{ltustrated In figure 8-30 of FAA Order 7400.2B.
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Table §.--Runway threshold displacement and chstacle clearance parareters

Airport
(rank by
longest

runw !Z

Ft. Lsuderdale (8)
Kennedy (1)

New York La Guardia (11)
Chicago O'Hare (8)
Chicago Midway (14)
Los Angeles (2)

Burbank (12)

8en Diego Lindbergh (3)
Denver Stapleton (4)
Houston Intercont. (3)
Houston Hobby (10)
Boston Logan (7)
Washington National (13)
Dulles (8)

No, of Total
unways lengths

20,292
46,884
18,000
43,131
23,208
43,301
12,976
13,438
46,294
25,954
20,422
27,418
16,938
36,082

301,736

NGO e e b ON OB b e OGO ON D

No. of 5011
Airport slopes
Ft. Lauderdale
Kennedy
New York La Guardia
Chicago O'Hare
Chicago Midway
Los Angeles
Burbank
San D:ego Lindterysh
Denver Stapleton
Houston Intercont.
Houston Hobby
Bostan Logan
Washington National
Dulles

wa = DN OOLNO=JLLN

Total
length displaced
threshold

1,889

10,983*
175
0
3,949
2,204
1,537
3,463
1,238
1,030
0
2,859
0
0

29,327

Average obstruetion
clearunce slope

3111
3631
331
{411

011
3511

241
131
45:1
281
46:1
211
261
391

*Note: Many of the displacements are for nolse abatement.

Source of data: FAA Master Recor 3010-1,

Total
effective
runway

_engths

18,403
35, 901
15.825
43,131
19,259
41,097
11,439
10,375
45,056
24,924
29,422
24,559
16,936
36,086

77,413

No. close=in
obstructions
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are listed in the APD if the objects He within the boundaries of Part 77 approach surfaces;
however, descrintive date about the size or location of the object relative to the runway
end ot centerline are not reported. Since this type of information is eollected undar ths
Afrport Safety Data Program, the FAA should publish the deseriptive data about
significant objects as an approach or departure planning sid for pilots.

The Safely Board also noted that the lighting of obstruetions is not consistently
reported in the AFD and that there is no informaticn stout changes to operational
procedures vhich may be dictated by the presence of an obstruetion within the Part 77
approach surface boundaries. Since applicants for a pilot's lleens: are not tested for
knowledge of information in Part 77 or regarding information per:aining to hazards or
obstructions in any other aeronautical publications, the Board believes that incorporating
some explanatory material in the AFD regardirg this subject would be beneficial.

OTHER SAFETY CONSIDERATIONS

Na\(igntioml Alds

Because navigativn equipment plays ar important part in datermining en alrport's
operationgl flexibility and because the relublility of navigational alds (NAVAID's) eould
have safety implications, the study team surveyed airways facility staff at o1l the study
alrports to learn about problem areas. Al of the alrports visited had some problems with
their NAYAID's. Most of the problems were associated with the age of the NAVAID
equipment. This was especlally true cf the tube-type instrument landing systems (1LS's),
The FAA has an ongoing program to replace vacvum tube-type ILS's with solid-state
equipment. At the end of fiscal yzar 1983, approximately two-thirds of the 1LS's in the
United States had been retrofitted, according to airways facility staff at FAA
Headquarters.

There were five alrports that, due to thelr geograpnhical locations, experienced
proflems with their NAVAID's. These airports were Denver Stapleton, San Diego
Lindbergh, New York l.a Guardia, Bcston Logan, and Weshington National. At Denver
Stapleton, a water tower along the approach to runway 26L produces reflection of
electronie signals, At San Diego Lindbergh, the natural and men-made obstructions east
of the airport vesult in a steep approach to runway 27. New York La Guardia, Boston
Logan, and Washington National have had problems with the operatiou of sorme NAVAID's
on overwater approaches due to tidal or surface roughness effects, which may interfere
with proper electronic signal reflection or cause the electironie beam location to shift
relative to the runway as the water suriace rises and falls. To eorreet this problem, the
NAPIAID must be moved to a location where signal reflection oecurs on a fixed-plane
surface,

Airways fecllity personnel at the above facilities sald that many of the problems
they had experienced with their NAYAID's could be lessened or alleviated with the
instailation of a mierowave landing system (MI.S). Boston lLiogan, Denver Stepleton, end
Washington National are slated for MLS installations within the next 2 years., The U,S.
Department of Transportation (DOT) has approved the procurement of &ll 1,250 MLS units
called for in the National Airspace System Plan. The FAA has issued a request for
proposals covering the acquisition of the first 172 units over a 5~year period. The MLS
uses scanning-beam techniques to provide precision guldance coverage over a much larger
azlimuth and elevation ang e cange than the present ILS, which has been in service around
the world since the late 1°19's. Thiy coverage will greatly increase operational flexibllity
at alrports by offering a wide renge of final approach pathy, including curved approaches
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good for locations such as runway 18 at Washington National. The equipment is also less
sensitive to bullding and terrain interference and less vulnerabl2 to environmental factors,
since tlie MLB signal is redinted directly into space rather than reflected off a smcoth
ground plane as with an ILS, The National Airspace System Plan envisions all 1,250 MLS
units in service at United States airports by the year 2,000,

The FAA has not had an active hirirg program for the airways facility sector in
several years. FAA Headquarters management belleves that the hiring and training of
new personnet is unwarranted because the FAA's current Navaid Modernization Program
will eliminate the need to have the present number of airways facility technieal
personnel. However, many airways facility personnel expressed concern over the FAA's
ability to implement and complete this modernization program in a timely manner; they
were especially concernsd with their ability to sdequately maintain the older NAVAID
systems during the period of building, testing, and commissioning of the new systems. For
example, Houston Hobby airway facility personnel sald that a majority of their
techniciens would be eligibte to retire within the next 5 to 8 years. Only three of their
radar technicians will remain in 6 years, and it takes at least 3 years to fully train a radar
technician. Boston Logan airway facility personnel said that about 46 percent of their
technicians would be eligible for retirement by 1989, Boston Logan currently hus no
trainees, and it reported that 3 to 4 years are needed to bring & "new hire" up to
"journeyman® level. Washington National airway facility personnel said that 11 out of 28
technicians would be eligible to retire within the next § years.

Noise Abatement Procedures

AU of the 14 study airports had some torm of noise control plan in effect to reduce
the impaet of aireraft noise on the surrounding communities. These plans ranged from
simple airceraft pattern adjustments to mora restrictive procedures including altitude
restrietions, runway rotatioral programs, restrictions on type alreraft, operating curfows,
and elaborate noise monitoring and enforcement programs. Although there appeers to
have been no accldents attributable to the operating procedures used for nolse abatement,
the modified approach and takeoff procedures often involv.. smaller safety margins than
the procecure which would have been used otharwise. For example, noise-sensitive
airports favor high-gltitude, low-drag, minimum-thrust approaches which provide noise
relief for communities beneath approach paths. However, this type of operation detracts
from stabilized spproaches and can lead to high apgroach speeds, high rates of descent,
and idle thrust levels at a high-drag configuration during landing transition. An
unsuccessful transition ~>n result in a hard landing, veer off, or overrun. Adherence to
nelse abatement departuve profiles ulso require steep climbs which may detract from the
flighterew's ability to look over the glareshield for other traffic in the terminal area.
Purthermore, noise abaterient procedures compiicate aic traffic operations in the
terminal ares, and therefore flight operations are ~ot conducted as efficiently as they
could be. Operations at l.os Angeles International, Chicago ()'Hare, Boston Logsn, and
Kennedy Internationul are routed over water s much as possible beeause of noise and
traffic congestion considerations. Improved engine technology end the ingenuity and
professionalism of flightetews snd air traffic control personnel have compensated to some
degree for the loss in efficiency due to noise abatement concerns,




~46-

CONCLUSIONS

Decresses in the rates of airport-related accidents since the inception of the
Federal Aviation Administration’s airport certification program In 1972
indleate a measurable improvement in airport safety.

- The decreases in the rates of airport-related accidents probably involve
several factors in addition to the alrport certification program, Including
technological improvements in aireraft systems, upgraded navigational
facilities, improved operational training, and increased awareness of the
operatior:al hazards in the terminal area.

The alrport certification prograrm does in fact assure that airports comply with
Federal regulations and through periodie inspeetion provides for an evaluetion
of the effectiveness of airport management in condueting day-to-day
cperations safely,

The regulations in 14 CFR Part 139 and Federal Aviation Administration
guidance material allow certification inspectors, who have varying experience,
to make subjective evaluations of an airport's operations, which leads to the
acceptance of nonstandard measures as demonstrating satisfactory ¢ompliance
with the regulations.

Federal Aviation Administration inspection records of physical facilities and
conditions at the 14 airports studied by the Safety Board generally were
corroborated by the observations of the Board's study team,

At the study airports, the complience measures accepted by the Federal
Aviation Administration for bird hazard reduction, snow removal, and
selfinspection programs differed significantly, but the measures appeared to
be effective and appropriate.

The vagueness of certain Federal Aviation Administration compliance criterie
and regional variations on the application of coraplience criteria have resulted
in some study airports having far better methods than others of controlling
ground vehicle operation, fuel dispensing and storage, runway surface
condition assessment, and public protection and animal control.

In general, certification inspéctors tended to emphasize those areas in
certification rules with which they were most familiar based on their prior
professional experience or formal training.

Because of limited funds, most certification inspectors had limited
opportunities tu exchange work-related information, observe work methods of
colleagues, and participate in meetings to discuss problems with airport
managers.

The inspection workload of certification inspectors varied widely among the
regionul offices of the Federal Aviation Administration. Large inspection
workloads in the Great Lakes and Southern reglons resulted in less opportunity
for inspectors In these reglons to participate in Information exchanges
regarding airport operations.
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Regional certification program administratioh lacks standardization.

Rogionally dispersed technical expertise s not used fully in the airport certi-
fication program.

Most Federal Aviation Administration certification inspectors did not have
experience with or knowledge of fuel storage facility operations and were
unable to inspeet fueling operations effectively.

The Federal Aviation Admlulstration needs a standardized program to train
certification inspectors to evaluate fuel dispensing procedures and storage
facilities.

Many airports do not have staff personnel who are knowledgeable in the
handling and storing of aireraft fuel.

Screening and training of prospective fuel service facility employees varies
substantially in thoroughness and scope among airports.

The Pederal Aviction Administration has the legal authority to establish
training and proficiency standards for fueiing personnel, and many airport
managers delieve that the FAA should llcense fueling persamel.

Tne fueling vehicle condition checklists reviewed by the Safety Board study
team di¢ not provide the certification inspectors speeifie guidelines to be used
in deciding whether to accept or reject a vehicle being inspected.

Construction on airports end in surrounding areas hus reduced or eliminated
physical separation hetween fuel storage facilities and developed areas.

Older safety and warning devices at many (uel storage facilities were not
accurate or reliable.

Nearly all study airports voluntarily met the water and extinguishing agent
guldelines of the National Fire Protection Association and the International
Civil Aviation Orgenization, which far exceed the minimum requirements
specified by the Federal Aviation Administration in 14 CFR Part 138.

All nine study airports which had no structural firefighting responsibilities had
far more crash-{ire-rescue staff per shift than required by 14 CFR Part 139.

Observations of study airports indicated that 14 CFR Part 139 minimum
requirements for extinguishing agent and staffing may be unrealistically low
for index C, D, and E airports.

Ce1tfication inspectors have not been provided minimum standard criteria by
which to evaluate the adequacy of many types of crash-fire-rescue training
activities eonducted at alrports.

The Federel Aviation Administration's guldelines for protective clothing for
firetighting operations do not preclude the use of less effective types of
olothing, and there are no eriteria for judging the relative merits of the
aceentable types of protective suits.
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There is no requirement for alrports to exercise emergency plars periodically,

Most of the proposals for changes to 14 CFR Part 139 presented at the Federal
Aviation Administration's public meeting of July 14, 1983, were positive and
responsive to past Safety Board recommendations.

The Federal Aviation Administration's proposal to reduce crash-fire-rescue
requirements at index A and B alrports could result in situations where large
jet aireraft operations are conducted with little or no c¢rash-fire-rescue
protection at these airports.

There is no regulation which contalns a uniform standard for the marking,
lighting, and guidance signs on runways, thresholds, and taxiways of airports.

The rate of accidents involving encroachment of aircraft on areas adjacent to
runways for the posteer:ification period 1973 through 1981 hss decreased by
more than 50 percent from the rate for the precertification period 1964
through 1972,

The most destructive ensroachment aceidenis between 1964 and 1981 usually
involved aireraft striking objects in areas adjoining runways.

At transport airports that have become physically constrained, safety areas at
the ends of ru.~vays were nonexistent or marginal in eomparison to design
guidelines of the Federal Avlation Administration’'s Advisory Cireular
150 /5335 -4, but the safety aress alongside the runways were adeguate.

Some extended safety areas at the ends of runways on less constrained airports
were smaller than recommended in design guidelines of the Federal Aviation
Administration's Advisory Circular 150/5335-4, but longer runways at these
airports gave more overrur protection. The safety areas alongside the
runways were adequate,

The extension of safety area dimensions at the ends of runways at smaller
airports surrounded by commercial development would not be economically
feasible in most cases.

The soft-ground aireraft arresting concept may be an economical means of
safely improving stopping capability in dimensionally limited safety areas or
on runways bounded by water.

Most of the structures located within the runway safety areas are mounted on
frangible supports. Some structures which must remain in safety areas to
serve an operational function are not frangible, and as yet experts have not
been able to design submerged supporting structures which satisfy low impact
resistanca eriteria and still withstand forces caused by immersion in water,

There is no Federal regulation restricting the construction of off-afrport
structures that obstruet the nation's navigable airspace. The Pederal Aviation
Administration las been successful in limiting the number of obstructions by
negotiation.




-49-

Past Safety Recommendations made by the Safety Board based on several
accident investigations indicate that obstacles which pose potentiat hazards to
aireraft operations probably are more prevalent at noncertificated utility
airports than at transport airports, and that they are less precisely described
in geronautical publications.

Measures to protect the airspace around United States airports for aircraft
operations recommended by the President’s Airport Commission in 1952 have
not been implemented.

Many navigational aid problems at the study airports were related to difficulty
in maintaining aging vacuum tube-type instrument landing systems or
difficulty in maintaining acceptable system tolerances due to reflective
problems caused by man-made and topographical features.

During transition to new low-maintenance navigational systems, tnhe
operabllity of the remaining existing systems could be affected by projected
reductions in alrways facilities technical maintenance staff.

Although a nolse sbatement policy may be a reasonable approach to the
problem of aircraft noise, the establishment of noisc abatement procedures
can adversely affect the efficiency of aircraft operations and could create
safety hazards.

RECOMMENDATIONS

As a result of this safety study, the Nationul Transportation Safety Board
recommends that the Federal Aviation Administration:

Amend 14 CFR 139.65, "Public Protection,” to require safeguards against
unauthorized entey of persons and inadvertent entry of large animals onto any
airport operations area. (Class Il, Priority Action) (A-84-21)

Revise FAA Order 5280.5, "Public Protection,” to establish criteria for
acceptable types of fencing and support structure and a policy for gate

security for the air operations area at certificated airports. {Class 11, Priority
Action) (A-84-22)

Revise FAA Order 5280.5, "Ground Vehicles," to include specific criteria for
determining the adequacy of ground vehicle control, such as the number of
ground vehicle accidents each year, disciplinary actions taken in accident
cases, the number of repeat offenders, and an annual accident rate. (Class II,
Priority Action) (A-84-23)

Establish an airport directorate within the FAA, similar to afreraft
certification directorates, having technical resources and authority to provide
leadership for the airport certification program and consistent application of
14 CFR Part 139. (Class I1L, Longer-Term Action) (A-84-24)

Certificate fueling personnel at certificated airports. (Class 11I, Longer-Term
Action) (A -84 -25)




Establish designated fueler certification examiners to ensure a uniforin
standard for fueling training, knowledge, and competence at certificated
airports. (Class Ill, Longer-Term Action) (A-84-28)

As an interim measure until a program for certificating fueling personnel can
be established, revise the compliance criteria applicable to certificated
airports in FAA Order 5280.5, "Handling and Storage of Hazardous Material,"
to contain specific standards for initial and recurrent training of fueling
personnel, which address methods of assuring fuel quulity, fire prevention,
vehicle inspection and operation, proper fueling techniques, and knowledge of
airport operating rules. (Class 1, Priority Action) (A-84-27)

Revise the compliance criteria in FAA Order 5280,5, "Handling and Storage of
Bazardous Material," to incorporate detailed procedures for fuel storage area
inspections and specific facility acceptability criteria. (Class II, Priority
Action) (A-84-28)

Require certificated airports to include fuel storage end dispensing facilities

in the selfinspection progrem prereribed in 14 CFR 139.57 and 139.91 and

specify the items, including tank overfill warning devices, which must be

?Reckedga;nd approved by airport inspection staff. (Class 11, Priority Action)
-84 -2

Adopt design and construction standards for fuel storage area site selection
and safety devices at airpert fuel storage facilities to be applied uniformly to
new airports receiving Federa! funds or to currently certificated airports when
storage facilities are relocated. (Class lil, Longer-7erm Action) (A-84-30)

Revise 14 CER 139.49{b) crash-fire-rescue index requirements for water and
extinguishing agents to include the recoommendations for extinguishing agents
specified by the International Civil Aviation Organization or as published in
FAA Advisory Circular 150/5210-6B, (Class I}, Priority Action) (A-84-31)

Revise 14 CFR 139.49(h) to require a minimum of two firefighters per vehicle
and to specificaliy define minimum standards for training of crash-fire-rescue
personnel. (Class Il Priority Action) (A-84-32)

Revise FAA Order 5280.5, "Fire Fighting and Rescue,” to prescribe equipment
equal to or better than the proximity suit with lining that is recommended in
paragraph 154d, as acceptable for aireraft firefighting and to contain
standards by which the adequacy of this protective clothing can be
determined, for the most extreme exposure conditions which can be safely
encountered. (Class 1I, Priority Action) (A-84-33)

Amend 14 CFR 139.55 to require a full-scale demonstration of certificated
alrport emevgency plans and procedurcs at least once every 2 years, and to
require an annual validation of notification urrangements and coordination
agreements with participating parties. (Class 11, Priott.; Action) (A-84-34)

Incorporate in any 14 CFR Part 139 rulemaking proposal calling for a
reduction in crash-fire-rescue capability at index A ard B airports a iist of
affected afrports, u list ol types and schedules of air carrier aircraft serving
these alrports, and o daseription of the effect of such u reduction on the
firefighting posture of the airports. (Class 1, Priority Actlon) (A-84-35)




Initiate research and deveiopment activities to establish the feasibility of
submerged low-impact resistance support structures for airport facilities, and
promulgate a design standard, if such struetures are found to be prectical.
(Class 11, Priority Action) (A-84-36)

Initiate research and development activities to establish the feasibility of
soft—ground aireraft arresting systems and promulgate a design standard, if the
systems are found to be practical. (Class IlI, Longer-Term Action) (A-84-37)

Where elimination of obstructions that have a significant adverse efiect on
aireraft operation at public-use airports is not feasible, publish detailed data
on the location of the obstructions und corresponding operational procedures
or flight restrictions in the Airport/Facility Directory. (Class I, Priority
Action) (A-84-38)

Seek statutory authority to preseribe civil penalties for sponsors of propased
construction who fail to comply with the notification requirements of Subpart
B of 14 CFR Part 77. (Class II, Priority Action) (A-84-39)

Incorporate into pilot training programs and appropriate aeronauticul
publications sufficient information on the Airpcrt Safety Data Program to
familiarize airmen with the criteria in 14 CFR Part 77 used to determine
whether an object is an obstruction to air navigation that might adversely
affect aircraft operations. (Class I, Longer-Term Action) (A-84-40)

Provide continuing maintenance services for existing navigational faecilities
during the period of transition to the new generation of equipment. (ClassII,
Priority Action) (A-84-41)

v
E
-
7
PX
A
B
b
bt
©
i
i
]
3
-
\F
¥
2

¥

, .
L * -
.‘ NP : e .
5 hon o 1 b T A Tt I ¥ Lo v
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Member
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Mcmbar
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April 11, 1984




Airport

Washington National

Dulles International

Kennedy
Internationul

New York La Guardia

Los Angeles
International

Burbank-Glendale-
Pasadena

Houston Intercontinental

Houston Hobby

Chicago O'Hare

Chicago Midway
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APPENDIXES

APPENDIX A

STUDY AIRPORT CRITERIA
AND ACCIDENT STATBSTICS

Regional
coverage

Eastern

Eustern

Eastern

Eastern

Western
Pacific

Western
Pacific

Southwest

Southwest

Great Lakes

Great Lakes

Table L--Airport Selection Rationale

Reasons for selection

Early design standard, physical limitations,
limited safety areas, high ineident
rate, limited number of ILS runways

Modern design standards

Modern design standecds, high incident
rate, bird hazard and control methods,
limited safety orea

Eurly design standards, physicsl limitatiaas,
limited safety areas, bird hazard, short
runway used by wide-bodied aircraft

Modern design standards, bird hazard

Early design standards, physiesl limitations,
limited safety arcas, limited number of

ILS runways, recent runway reconstruction,
terminal eonsidered an obstruction

by Purt 77 criteria

Mcdern design standards, high incident
rate, recent runway extension, bird
hazard

Early design standards, high incident
rate, physieal limitations, recent runway
reconstruction, bird hazard, fueling
problems

Modern design standards, moderate
incident rate, recent runway reconstruction

Early design standards, physical limitations,
short runway, limited safety areas
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Afrport
San Diego Lindbergh

Denver Stapleton

Boston Logan

Ft. Lauderdale-Hollywood

Regional

Western
Pacific

Northwest
Mountain

New Bngland

Southern

Reasons for selecetion

Early design standar.is, physical 1!mitations,
limited number of ILS runways, limited
safely area, recommendJed for inclusion

by AAAE end ALPA

Limited safety area, recent runway
extension, good firefighting training

Moderate incldent rate, limited safety
area, considering runway modification,
recommended by AAAE and ALPA

Recent runway extension, limited
number of ILS runways, bird hazard,
previous crasn-fire-rescue problems
in certification activity records
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Yable IL--Study Airport Size aad Civil Aircraft Operations
from FAA Master Record 5010-

Air
Total No. carrier
operations operations

No. and tength

Airport Acrzage  of longest runway

y o1t . r
B B il

» '<
A g i e se b ARE R

Ft. Lauderdale-Hollywood
(FLL)

Kennedy International
{(JFK)

New York La Guardia
(LGA)

Chicago O'Hare
(ORD)

Chicago Midway
(MDN)

Los Angeles International
(LAX)

Burbank-Glendale~Pasadena
{BUR)

San Diego Lindbergh
(SAN)

Denver Stapleton
(DEN)

Houston Intercontinental
(IAH)

Houston Hobby
(HOU)

Boston Logan
(BOS)

Dulles Internationa!
(IAD)

Washington National
(DCA)

1,180 S - 8,048

5,200

840

7,000

640

3,500

435

480

4,800

1,304

7,200

2,384

9,986

861

14 ) 5'1. 3

7,000

11,500

6,519

12,091

6,902

9,400

12,000

7,602

12,001

10, 001

11,501

6,869

328,195

310,205

293,445

605,118

212,691

417,577

176,208

134,096

485,695

357,422

336,789

310,755

223,186

302,070

92,509

228,995

203, 880

438,684

29,373

349,979

27,563

59,591

316,664

67,339

187,439

193,405

29,828

176,333

< g e S ————
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Table UL--Seope of Certification snd Operation Rules in
14 CPR Part 139

Subpart C—-Airport Operations Manual

139.31 Preparation and maintenance
139.33 Contents

Subpart D—Certlification Eligibility: Airports Other Than Heliports

139.41 Eligibility requirements: general

138.43 Pavement areas

139.45 Safety areas

139.47 Marking and lighting runways, thresholds, and taxiways

139.49 Ajrport firefighting and rescue equipment and service

139.51 Handling and storing hazardous articles and materials

139.53 Traffie and wind direetion indicators

139.55 Emergency plan

139.57 Selfinspection program

139.59 Ground vehicles

139.61 Obstruetions

139.63 Protection of NAVAIDS

139.65 Publie protection

139.67 Bird hazard reduction

139.69 Airport condition assessment and reporting

139.71 ldentifying, marking, and reporting construction and other unserviceable
areas

Subpart E~Qperations

139.81 Operations rules: general

139.83 Pavement areas

139.85 Snow removal and positioning

139.87 Cleaning and replacing lighting items

139.89 Airport firefighting and rescue equipment and service
139.91 Selfinspection

139.93 Maintenance of approach und other imaginary surfaces




Table IV.—Precertification and Posteertification Accident Data

Descriovizr

1964 Theu 1972

1873 Thin 1981

! Total No. of Accidents in Data Base

47298

43301

[ No. 02 Al Carrier Accidents Occurring in U.S.*
Percent of 1o Accidents
No. per Million Air Cauiiar Operations

o o)
-

1602
2.12%
11.92

439

- aeas
$ododvw

5.68

No. of Fatal Air Carrier Accidents Occuming in U.S.
Percent of Total Accidents
Percent of Air Camier Accidents
No. per Million Alr Carrier Opera e

95
0.20%
9.48%
1.13

41
0.02%
8.2%
0.47

of Airport-Related Accidants Occurring in U.S.***
Percent of Total Accidents

No. per Million Onerators

3238
6.84%
8.87

3375
7.79%
7.89

of Fatal Awport-Related Accidents Occriring in U.S.
Percent of Total Accidents
No. per Miliion Operations

67
0.74%
0.184

8%

0.20%

of Alr Carrier Airport-Related Accidents Occurring in U.S.
Percen: >f Totsl Accidents
No. per Milk>n Alr Carrier Operations

63
0.13%
0.75

52

of Fatal Air Carrier Airport-Relalod Accidents Occurring in U.S.
Pereent of Total Accidents
No. per Ki¥Mon Air Carrier Operations

1

-002%
012

*  incluomng U.S. Tarritories and Possessions
** TYotai Operstion Statistics Obt=xed from FAA Alr Tratfic Activity Reports

¢** Accidents in Which Airpurt Fackities, Conditions or Personnel Were Cited as a Cause or Contributing Factor

Vv Xipuaddy
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Table V.—Yearly Rates of Airport-Related AcciGents and Incidents

No. of Airpaort-Related
Accidents Per
5.3
5.3
7.7
9.2
6.3
6.5
88

7.9

8.87

1.s

11.2
76
8.1
5.0
5.0

4.8
3.9
5.4

7.89

--mumm%.m-mw.-cwu.c-—-mrm
rwmmnwmwmwumrumrmammm.
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Table VL—rrecertification Accident Data at Study Airporis

Descrixtion

No. of Accidents
-Peorcent of Ali
Accidants *
=No. Per Million
Operations **

No. of Fatal Accidents

—Parcent of Al
Accidents

-No. Per Miftion
Ocarations

NG. ¢f Aport-Aslored

Accidents

-Percent of All
Accidants

-No. Pur Millior:

Operations

No. of Fatal Alrport-
Related Accidents | 0 Ol

-

8 8

-t
w
0

2

[

* Total Nomber Accldents 1964-1972: 47298
=s Cperationa Statistics Obtained from FAA Alr Traffic Activity Reports

v X[puaddy




Table VIL~Postcertification Accident Data at Study Airports

A e — =

v Xjpuaddy

e e — v —— - Y- =

it el e '
Airports ‘
Period | Description san | FL Joen | sur | iax tHou i 1an | Bos | o,k | LA | orD [Mow | 1aD | Dea :
7381 | No. of Accidents 71 271 28| 17| 21| 20 51 24! 37! 18| 43 17 ol 14
-Percen: of All
Accidents * 02! o6l 06! 04! 05! 05| 011| .08] .09] .03] .10f .04| .02{ .03
-No. Per Mittion
Operations ** 42) 95] 635} 801 4a66) 7.16| 23| 8.3| 138} 45| 6.74| 10.00| 5.5] 462
No. of Fatai Accidents 0 2 1 1 2 3 1 3 4 3 3 2 0 0
~Parcent of ARl ‘
Accidents o! .005] .002| .002] .005| .007| .002| .07 ] 009} .007] .G02{ .005 £ 0 f
~No. Per Miltion & :
Operations ol 71| 25! .47| .44| 1.07| .462| 1.08| 1.5] 097 .16|] 1.2 ] o| %
No. of Alrport-Reiated ’
Accidents 1 3 0 2 2 0 0 6 8 3 5 3 0 2 \
-Percent of All ;
Accidents 002! .007 0! .005! .005 ) o] .01a] .018] .007]| .011| .007 0] .00S *
-No. Per Million
Operaticns S! 1,06 o| .94 0 0 ol 208! 298| 0.97| .78| 1.77 o! ce8
No. of Fatal Airport-
Related Accidents o 0 0 0 1 0 0 0 0 1 0 0 0 0
—Percent of Al
Accidents 0 0 0 0; .002 0 0 o{ o] 002 0 0 0 0

*  Yotst Number Accidents 1973-1981: 43301
** Cperations Statistics Obtained from FAA Alr Traffic Activity Reports

—— [EPEST cmia mimn = s e —— - B T —— - 2~ ——
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Table VIIL—Air Carrier Accident Data at Study Airports (Precertification)

Descriot

No. of Air Carrier
(Part 121} Accidents
Accidents *
-Percent of All
Accidents
-No. Per Miltion
Air Carrior
Operations **

No. of Fatal Air
Carrier (121}
Accidents
~Percent of All
Accidents
=No. Per Million
Air Carrier
Operations
No. of Airport-
Related Air Carvier
{121) Accidents

No. of Fata!
Airport-Related
Air Carrier
Accidents 0 0 (o]

* Toial Number Accidents 19684-1972: 47298
=% Operwtions Statigtics Obtained from FiA Air Traffic Activity Reports

v Xipuaddy




Table [X.—~Air Carrier Accident Data at Study Airports (Posteertification)

v xjpuaddy

Description

No. of Air Carrier
(Part 121) Accidents
-Percent of All
Accidents *
-~No. Per Million
Air Carrier
Operations **

No. of Fatal A
Carrier (121)
Accidents
~Percont of All
Accidents
-No. Per Million
Air Carrier
Operations
No. of Airport-

Related Alr Carrior
(121) Accidents

No. of Fatal
Airport-Related
Air Carrier
Accidonts 0 0 0

* Total Number Accidents 1973-1981; 43301
** Operations 3tatistics Obtained from FAA Alr Teatfic Activity Reports




Table X.—Regional Workload IndicatoTs Based on Certification Activity Reports
May 1982 - May 1983

% of Airport
Division Staff
Assigned to
Cortification

Program Full
Time

3.2

6.8

3.3

v Xipuaddy




Table XL—Undershoot Accidents Involving Air Carrier (Part 121) Operators

Number of

Accidents

% of Total
Which Are
Fatal

No. Accidents

Per Million
Aw Carrier
Operations
{for year}”

% of Accidents

On IFR
Approach

% Occurring
On Airport
or < % Mi

From Nearest

Runway

% Involving
Minor or No

Damage

o€l

o
20

0.64

0.73

0043

(6’!..

0.58

0.09

32

0.19

0

0

(30)

32
3
2
5
0
1
0
1

1980

2 (1}

1981

o

0

9 Year
Period

13 (12)

15.4%

0.1

. Rets Based on Accidents Occurring in U.S. includie.d Territories and fossassions

*+ Definition of Substantial Demage Changed
s oo Accidents Ocowring in U S, Including Territories and Possessions

v Xipuaddy




Table XIL—Overshoot Accidents Involving Air Carrier (Part 121) Operators

Number of
Accidents

% of Total
Which Are
Fatal

No. Accidents
Per Million
Air Carrier
Operations
{for year)®

% Occurriry
On Landing

% Occurring
On Airport
or < % Mi

From Nearest

Runway

% Involving
Minor or No
Damage

1964

0.81

1965

0.38

1966

0.37

1967

0.32

1968**

0.29

1969

0.46

1970

0.58

197

6.20

1972

Ol oo je OO o joOo

0

9 Year
Period

1973

197

1975

1976

1977

1978

1979

1980

1981

0

OOOOOgOOQO

9 Year
Period

16

12.5%

*  Rato Based on Accidents in U.S. Territories 2. W Possessions
**  Definition of Substantial Damage Changed
= s % Accidents Qccurring in U.S. Including Territories and Possessions

v Xipuaddy
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Table XIIL —Veer Off Accidents Involving Air Carrier (Part 121j Operators

Number of
Accidents

9% ot Total
Which Are
Fatal

No. Accidents
Per Million
Air Carrier
Operations
(for yean*

% Occurring
On Landing

% Occurring
On Airport
or < Ya Mi
From Nearest
Runway

% involving
Minor or No
Damage

11 (9)°"*

b

1.21

4

0.51

1966

0.97

1967

0.55

19680'

0.58

1969

r 26

1970

0.58

1971

0.82

1972

0

9.
8]
0
0
0
o
o}
0
C

0

9 Year
Period

54 (57)

1973

3

0.30

1974

0.22

1975

0.22

1976

0.21

1977

0.31

1978

2

0.20

1979

4 (2}

0.19

1980

0.10

1981

1

OO OO Qo |O 0|0

0.11

9 Year
Period

|

21 (18)

o

0.21

. Rate Based ou Accidents QOccurring in U.5. Territories and Possessions
** Definition of Substentisl Demnage Changed
*e® Accidents Ocowrring in U.S. Including Tearritories and Possessions
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Table XIV.—Undershoot Aceidents and Incidents
Involving Air Carrier (Part 121) Operators Greuped by Runwsy Length
(For Acvidents Where Runway Data Were Available)

BRI S a el ol MR R Py N i

1980
1981

[

NOTE Ac-ident Rates tor fart Uunway ! ergth Gmum Wasn Not Computerd Recaoce Dat.e tow Ne mypner af Asn Caetrae 0[\*’%“'\'\\ s Nt Awawtatee by Lere o fan o

v Xipuaddy
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Table XV.—Overshoot Accidents and Incidents
involving Air Carrier (Part 121) Operators Grouped by Runway Length
{For Accidents Where Runway Deta Were Available)

v Xipuoddy
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Table XVL—Veer Off Accidents and Incidents
Involving Air Cearrier (Part 121) Operstors Grouped by Runwey Length
(For Accidents Where Runway Data Were Availadle)

g ki o’i‘x;-ﬁ»! St o e s e

1980
1981

Totad 3 4 2 8

e m et iy e e i W S

NOTE. Accudunt Rates {ar Each Runwey Langth Grouping Wers Not Compunad Becaves Dete for Nusnbe: of Aw Carrier Operstions Ja Not Avalisists by Length Groups.
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Y Off Accidents
le XVIL—Undershoot, Oversnoot, or Veer
Teple In Which Aircraft Was Destroyed

(Basod on Air Carrier {(Part 121) Operator Acc

ident Data)

Present

Make and
Model
Aircraft

Conszequence

None

8707

Not Reroirted

8727

Not Reported

Ccvsso

Hit Trees

M404

Gear Collzpsad

kit Trees

Hit Ground

None
Snow
None
None
None
Rain

Struck Approach Lights

Not Reported

Hit Trees

Struck Approach Lights

Gear Collapsed

Hit Ditches

it Building

Not Reported

Gear Collapsed

v xipuaddy




Table XVIIL—Accidents and !ncidents Involving Air Carrier (Part 121) Operators
Grouped by Type of Airplane and Runway Length
1964 - 1981
(For Accidents Where Runway Data Were Available)

g s e A o r—re— ! W~ g -
b

6000
To 6999

Overshoots

Narrow-Sodied
2 or 3 Engine Jet ] 7
(737. 727, £C-9, BAC1-11) '
Nacrow-Bodied

4 Engine Jet

{707. DC-8, CV 880)
Wide-Bodied Jet

(L1011, DC-10, 747

Undershoots

Narmow-Bodied

2 or 3 Engine Jet

(737. 727. DC-9, BAC1-11}
Narrow-Bodied

4 Engine Jet

{707. DC-8, CU 880)
Wide-Bodied Jot

(L1231, DC-10, 747

Not=. Txposure Dats by Runway Length Not Available

S e e I RS A W A SR g oA T
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Community
{Awport Nermw)
% of Enplenements

Atanta, Goorgia
(Wilkam B. Hartsfiold inth
7.03

Boston. Massachusetts
{Logen internations])
2.49

Chwcago. fthnons
(Midway)
2.1%
{O"Hare imternational)
6.16

Community Total
€.35%

Daas-Fort Worth, Texas
(Love Frakl)
0.93
{Dailas-Ft. Worth Ragional)
4.30

Communnty Total
£.23

Denver, Colarado
(Stapieton Internalional)
392

Detront & Ann Arbot, Michigan
{Detrost City)
0.0n
{Detroit Metropoitan Wayna City)
1.77

Community Total
1.73

* Large Hub is a community which accounted for at least one percent of the tots! enplaned
revenue passengers

Table XIX.~Large

“--,

h F R
T o, S W

air Traffic Hubs® for Calendar Year 1983

Based on Civil Seronautics Boerd Airport Activity Statisties
For Certificated Route Air Carriers

Comnunity
{Airport Narme,
% of Enplenements

Community
{Airport Name]
% of Enplanements

Honolsiu, Oshw, Hawan
{Honoluly International}
2.04

Houston, Texas
{Mouston Intercontinental)
2.01%
{(Witham P. Hobby)
0.80

Community Total
2.81

Las Vegas, Nevada
{McCarcan Inti)
1.59

Los Angeles/Burbaniing. Ben., CA
{Hoiwywond-Burbani'
0.35
{Long Beach)
0.02
{(Los Ang=ies international)
511
{Orange County)
0.44

Community Total
5.92

Miami/Ft. Lauderdele. Florids
{Ft. Laucerdale-Hollywood Inth
1.01
{Miami international)
2.7%
Commumity Total
3.7¢

Minneapolis/St. Paul. Minnesota

{Minnespols/St. Paul Inth
1.70

Newark, New Jersey
(Newark)
1.70

New Origans, Lousans
{intermational/Mrusant Field)
1.10

New York, New York
{John F. Kennedy intl)
3.09
{Ls Guardia)
3.8

Community Tots!
8.27

Odando, Flonga
(Qriando int)
Y.07

Philadelphia, PA/Camden, NJ
fintwnationsd
1.24

Phoenix, Arizons
{Phoenix Sky Hardor intl)
.27

Pittsburgh, PA/Wheeling. WVA
(Greater Pittsduigh)
1.57

Community
(A N
% of Enplanements

St. Louis, Missouri
{Lembert-St. Louis Muni)
1.92

San Francisco/Caltiend, CA
{Cakiand Matropcinan inth
0.33
{Sen Francisco inth
3.28

Cermmunity Total
3.6%

Seatte/Tacoma, Washingion
{Booing Field Int)
0.00
iSeattie-Tacoma intermaticnsl
1.61

Community Totst

1.61
TamparSt. Prabg/Ciwtr & Liind. FL
{Tampa internations?

1.19

Washington, Dmsst. of Col,

{Dulles International
0.38

(Washington National}
2.37

Commiunity Tots!
2.73

v Xipuaddy
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APPENDIX B

CERTIFICATION PROGRAM VIRWS: FAA REGIONAL MANAGEMENT,
AIRPORT MANAGEMENT, AND IDENTLCATION AUDITS

FAA Regional Management Viewpoint

Some changes t¢ 14 CFR Part 139 proposed by regional staff included:

0 Reference Advisory Circulars in 14 CFR Part 139 to provide
specific guldance for regulatory compliance.

Reduce the erash-fire-rescue burden on smaller airports (favored in
four regions); however, one inspector proposed user-funded crash-
fire-rescue with indexing based only on length of aireraft.

Develop friction measurement standards.

Establish more specific pnlicles regarding responsibility for the
handling and storage of fuel at airports; at least one inspector
favored placing the fueling surveillance responsibility with the air
catriers.

Chenge the runway approach area obstruetion eriteric incorporated
in 14 CER Part 139 from the design criterla in 14 CI'R Part 77 to
the operational ecriteria in Terminal Instrument Procedures
(TERPS),

Establish time limits on waivers granted under 14 CFR Part 139
and require a periodic review of the walved condition, or » specific
reference to the waived item or condition in the airport operation
manual indicating noncompliance wi‘h the rule.

Establish more specific requirements for daily inspections and
airport manuals at limited certificate airports.

Establish a requirement for aireraft arvesting barriers at physically
limited airports.

Some regional activities of particular interest were noted during the visits of the
Safety Board study team. One region had issued an airport safety publication which had
widesptead circulation and acceptance among airport operators; three regions had
sponsored symposiums on topies of current interest to sirport operators within the region.
One regional inspector had established written guidelines for compliance with 14 CFR
Part 139 which had been distributed to certificated airports in the region.

Regiona! staff members also were asked to characterize their retationship with the
FAA Headquarters' Safety and Compliance Division. Five regions indicated that a cordial
relationship existed in which headquarters provided useful guidance ana information to the
region; however, two regions indicated that no assistance was nceded from headquarters
to administer the certification program.
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Appendix B

Airport Management Viewooint

As in the case of FAA regional airport division managers, study airport manage ment
personnel were asked to assess the alrport certification program. Beneficial aspects of
the certification program as viewed by manegement personnel at the study alrports
included: -

0 Provides a degree of consistency and standardization among airports in
safety-related aspects of airport operations and airside facilities.

Provides lower passenger volume 8 p-.rts the needed leverage to obtain
funds for safety-related improvemenas,

Raises the level of awsreness of airport management to potential
problems an¢ provides an oblective review of airport facilitles and
operations by the FAA,

et e e — ——— A1 g —
.
[}

Documents requirements leading to a more systematic approach to
airport operations.

Some of the following difficulties and problems were articulated. As indicated In
the views presented below, some disagreement exists regarding 14 CFR Part 138 and how
it should be implemented:

0 Application of 14 CFR Part 139 was not consistent from region to region
because regulatory compliance interpretation varies.

Annus! inspection findings were not always consistent from year to year.

Snow removal and crash-fire-rescue requirements were too vague.

Airport operators should not be held responsible by 14 CFR Part 139 for
st 'veillance of functions that they do not control, such as aireraft fuel
storage and handling.

Some requirements of 14 CFR Part 139 were too restrictive. For
example, the obstruction criteria now incorporated in 14 CFR Part 77
requirements should be replaced by TERPS criterla and
crash-fire~-rescue requirements should be relaxed becsuse of a low
benefit-to-cost ratio.

Some requirements of 14 CFR P¢rt 139, such as grid maps and
3 -inch-high pavement lips, are unrealistic and can be used as "nuisance"
inspection findings by the FAA,

Airport operators nced clarification of the regulatory requirement of
14 CFR Part 139 regarding fuel storage and handling in order to deal
with airport tenants supplying fuel.

The methods which the FAA considers acceptable for demonstrating
compliance with certification regulations should be flexible enough to
account for significant geographical and demographical differences
which affect afrports.




Appendix B

Identification Audits Pindings

The FAA's airport ~criification program wai audited by the General Accounting
Office (GAO) in 1975, 33/ and program audits ai the regional level were documented in
U.8. Department of Transportativi (DOT) memoranda in 1979, 37 / The GAO audit was
performed primarily in FAA’'s Eastern Region; the 1979 DOT audit covered the Northwest
and Western Regions. The GAO report credited the certification program with having
produced safety 2nhancement in crash-fire-rescue capability and control of obstruetions.
However, the report also cited some program weaknesses i11975. For example, the GAO
eriticized the FAA for:

o The lack of a standard for messuring runway slipperiness because
methods for doing so had not been selected.

The writing of standards containing generalities without developing
enforcement criteria.

The practice of issuing limited certificates to afrports serving
unseheduled air carriers or restricted to operations with small aireraft
based on an inspector's determination that the alrport is adequately
equipped to conduct a safe operation without having to meet the
requirements of 14 CFR Part 139,

The Safety Board found that many of the discrepancles cited in the DOT reglonal
audits had been or were being corrected in the regions visited by the study team. Two
conditions were cited in the 1978 DOT audits which the Safety Board also observed in
some regions:

o Failure of imme-diate supervisors to accompany certification inspectors
on assignment as a means of evaluating performance,

The lack of a standard for evaluating crash-fire-rescue training
programs.

36/ 'Report to the Congress, Federal Aviation Administration's Airport Certification
Program: Has It Resulted in Safe Alrports?," RED-76-5, August 8, 1975.

37/ Memo to: Director, FAA, Northwest Region; From: Acting Assistant Inspector
General for Auditinm; Subjects Report of Audit of Alrport Certification Program, FAA,
Northwest Region, No. SE-FA-79-2.9, May 9, 1879. Memo to: Director, FAA, Northwest
Reglon; From: Reglonal Audit Manager, San Prancisco; Subject: Report of Audit of
Alrport Certification Program, Fedcral Aviatlion Admninistration, No. SE-FA-79-1.11,
January 5, 1979,
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APPENDIX C

AIRPORT SAFETY INFORMATION
SUBMITTED BY THR AIR LINE PILOTS ASSOCIATION

January 24, 1984

¥r. Beraard S. lLeod, Chief

Safety Standards & Analyeis Division
Bational Transportation Safety Bosrd, SP-10
800 Independence Avs., S.V,

Vashington, D.C. 20594

Dear Nr. Leod:

In response to our meeting of January 10, 1984, where airport safety was
discyssed, we have enclosed information concerning the following topica:
insdequacy of requirerments of marking snd lighting, lack of lighted
vindsocks near runway ends, inadeguacy of PAR Part 77, proper firve houze
location to minimize CFR response, need for standby electrical pover at
sirports, ALPA recommendations concerning FAR Part 139 changes, and the
importance of runway overruns.

Airport Marking and Lighting

The PAA with the issuance of FAR Part 139, Certification and Operations; Land
Airportes Serving CAB-Certificated Air Carriers, sought 10 set standarde for
airports to endure a miunimim level of safety. As you knov, the regulation is
loosely worded %0 allov the airpo~t operator the flexibility to interpret the
regilation with reference t0 his ovn unigque reeds. The lack of requircments
for sirport marking and lighting has resulted in avc abeence of standardisation
which, during critical phases of flight, can lead to confusion and
misinterpretation of the informstion by the pilots.

Our argument for a requirement for standardised lighting and marking is based
on our experience as active airline pilots and the fact that standardization e
the cornerstone of aviation safety. The importance of correct interpretation
of information by the pilots cannot be overemphasized; especially during

the highly dynamic exercise of piloting an aircraft. This is exactly the
reason that Air Traffic Control (ATC) communications have been stacdardiged,
that aircraft flight {nstrumentstion placement and formst have deen
standardised, and that the navigetion and approach charte have been
standardised; all an eoffort to avoid migunderstanding. As we all knov it s
not aluays successful. Ve think that there is a great swmount of confusion and
mieinforsation caused by the non-uniformity of airport marking and lighting.
The folloving examples of this problem come from ALPA's own internal safety
deficiency reporting aystes, supplied by line pilote.

“We have problens with the taxivay markings at Idaho Yelle,
Tdaho (IDA). The toxivay markings are off colnr and difficult
t0o see especially at night. The reflectores used to mark the
taxivays are slso very hard to see by the pilote and
might as vell not be there.”
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“On Ssturdsy ve landed on runvay 8 at HOU (Houston) fn CAT II
conditions. Ve used the high speed turnoff to exit the ruway
using’' the green - centerline lights as guidance. The visidility
was very poor. The green lights led us dback on the runvay via
the opposite high speed taxivay. The flight following us had
elready initiated a missed approach due to decreasing visibility.
We vere lucky he initiated the miss.”

"¥hen departing south ramp in low visibility at MC0 (Orlando,
YLA) it is posaible to pass by the parallel taxivey and
encrouch ontd runway 36R-1BL. This is caused by the larger
than norma) fillet as the taxiwvay intersects. the runway and
the fact that the taxi edge lights continue to curve through
the fillet.”

"On runvay 22 st OAD, there is a problex with the high-speed exit
centerline lights. One of these lights, possibly the 2nd or
3rd thet is parallel to the runvay before the beginning of
the curve, stands out and gives the impression to an aircraft
on final that an aircraft is or the runway.”

All of the at>ve atatements wvere received in the past two monthe frorm line
pilots and are representstive of the prodlems that exists with .. *king and
lighting. ALPA hes long recognized these problems and haa pressed for
revisions with little or no response from the FAA and NTSB. (See % ttachment 1
and 2 for representative ALPA statements). We are even more concerned with
the inadequacy of these markings and lighting in CAT II and CAT III
conditions. These types of operations are bdecoming more common and we see 8
corresponding fincrease of confusion and misinterpretation of the present
marking and lighting. Attachment 3 contains drief summations of recent

air carrier accidentas where nisinterpretation of airport marking and lighting
pay vell prove to be a factor.

The source of the probler. stems froo the lack of requirement: in FAR Part 130
(Attachment 4, Part 139.47) for standardization of these syatems. Currently
the FAA only advises the airport operator hov these systems should be designed
and implemented in the applicable advisory circulars; there is no requirement
that the airport operator follov the recommendations. Ve think the FAA should
sccept the rosponsidility to set and enforce standards for airport marking and
lighting at those airports which are certificated under Part 139,

¥e think the besat way to accomplish this goal is ae follows. Piret, the FAA
st emdbaik upon a research progran to determine wvhich of the visual aids nee?
t0 be improved. The techndlogy exits to devalop a visual afds simlator which
can reproduce any situastion on the airpert with respect to veather, lighting,
markking, etcs This should be utilized in this research effort. Secondly, the
PAA should incorporate these findings in practical tests at their research
facility in Atlantic City, N.J. Pinally, these findings should be implemented
68 required standards.
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The NTSP certainly recognizes the significance of harardous trend ‘
1dentification in accident prevention. We as line pilots in the field have
seen thcse trends with ajrport marking and lighting and recognize their
significance. In our opinion it ie the responsidility of the RTSE and FAL t:
take steps vo correct the prodlex bafore & catastrophic accident occure.

)

Lighted Windsocks K

ALPA has for many years advocated the usefulness of lighted windsocks at the
approach end of ell air carrier runways. The rational for this position is
very simple; it provides pilots preparing for takeoff, and those on short
final, real time information concerning wind direction, velocity, and the
relative gust factor for thet particular runvay. The vord particular is
underlined because that is the key of our position,

At the beginning of scheduled air transportation, airports vere small ard ar
ajirplane taxiing for takeoff would alvays pass the windsock on its wey to the
runvay. Viewing tha windsock the pilot could see the winéd directior,
approximate volocity, and Low "gusty” the wvind was. All of this information
was vita]l because the pilot had to plan his takedff, prior to the beginning of
his takeoff roll, to take all these factors into consideration. This is no
lesa true today for the pilot of a B-747 than it was for the pilot of a DC-3.
But today, an air carrier airpoi't is likely to be 3 or more miles fror end t»
end; obviocusly one windsock as ndw required will not be visidla to all
departing flights. The information that the windsoc” provides ies important
because current methods of vind reporting are not alvays real tize. If ¢ pilot
receives his information frow the ATIS (Automatic Terrinel Information Service)
there is a good chonce that 1t may not be very recent. Also, the location of
the wind observations may not be experiencing the same wind conditions as @
runvay t#o or three ailes awvay.

For these reasons we see the placement of lighted windsocks at the end of
air carrier runvays to be very beneficial. This is the location that must de
used if a windsock is to be utiliced to it¢s full potential. ALPA's
reconmendations concerning lighted wvindsocks are contained in Attachmert

2. Wwe recommended to tie FAA that this requirement be made part of Part 130,

FAR Part 77 - Objecis Affecting Navigable Airspace

This topic has generated considerable concern among the airspace users in this
country with Justifiable reacon. The prodlex with the present regslstior is
threefold. Pirst, the FAL has no power to enforce the regulation. If the
sponsor of a proposal vants to tuild even though a determination of harzard is
made by the FAA, he can do 0} the regulation has no enforcement "teetn”.
8econdly, the regulation does not address the hacards of obetrustions during
departure, only on approach. There are numercus runvays that have departure
paths, especially turning departures, that have obstructions that pose

serious harards to airplanes using that departure. This is of special concern
to this Association. Thirdly, th¢ reviev and determination process varies
grestly from FAA region to reglon, It appears that criteris {s used during the
reviev process other than that lieted {n the regulation. There seems to be o
relationship betveen how influential the propossl sponsor is and the ultimate
deternination made by the FAA.
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¥We have onclosed a sizeadle vrount of information supporting our concerns.
Attachment'5 is a letter to then Adzinistrator Bond wvhich sddresszs these
concerrs migned by the presidents of 17 associations representing sirspace
uasrs.  Attachment 6 is a copy of an article that appeared in the Alr Line
Pilot Megazine addrepsing these concerns. Attechment 7 !s a paper dealing wit?h
the probler of the lack of protection fror obstructions during turning
departures. It lists runvays that do, or could heve an cbstructior protler due
to the Part 77 reviev veakness. Attachment 8 is an ALPA response to FAA Draft
Advisory Circular 150/5300-4 Change 7, Appendix 6, "Runvay Clear Zones™ whicl
denls indirectly with obstruction clearance problexs. Attachment 9 is a letter
from FAA to ALPA stating a timetadle of early *'©8% for an NPRK desling witr
Part 77. We have not heard or seen anything as of this date. Attachrment 10 is
a iengthy document outlining AOPA concerns over Part T7. Attachment 11 is
ALPA's position or the iasue of obstruction clearance as outlinel ir the ALP/
Guide to Airport Standards (Attachrent 12).

Reviewing thie documerntation will give you a goo3d overviev of the airspace
users' éoncerns velative to Pert 7, 1t will elso give you en understarding of
the uniforzity of concerns arsrg these users, the unified wish for revision

and madification of the reg.lation, snd the total lack of response to %hese
{esues by the FAA. Taise topic is unique because all the users agree changes
are needed and the FAA consistently and aptly avolids desling with it. 1t hes
alvays been our underatardirg that the FAA exists to serve the flying pudlic.
Their performance on this topic indicates othervise,

We feel that the consistent procrastination of the FAA on this {ssue should
varrant a closer inespection by the NTSB. If changes are ndot forthcooming, the
nov ussble airspace surrounding airports vill becorme more restricted vhich
ultimately -+111 reduce the safety of operations at these airports.

Fire House Location

The iesue of fire house placezent is tied directly to CFR response times. FAF
Part 139.49 (¢) 1" and 2 requires that the initia) CFR unst be adle to reach the
pidpoint of the ferthest air carrier runvay in three minutes with the rest of
the CFR uaits arriving in four minutes. This is not adequate because moat
sccidents @0 not occur in the middle of the runvey. Additionally, if an
ajreraft 1s on fire, interior flashover pormally occurs in 90 to 120

seconds., TFor CFR to be moat useful it must arrive in this time peridd. For
these reasons the minimur response tiwes should be tvo minutes to the end

of the farthest runvay. In order to achieve this goal fire house location is
of great iwportance. This is discusaed further in Attachment 13 which is the
ALPA Rescue & Fire Comnittee position #2.

Standby Llectricsl Power st Air Carrier Llrports

Many airports have standly generators to provide essential airport povwer if the
primary power grid fails. MNany cf the saze airports have decoveiesioned their
standby generators due to cost coneideratiors. The potential iwpact of these
actions can be demonstrated in the folloving emuple.
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Al) sirplanes, incluéing eir carriers, when flying in instrument meterslygicsl
conditions (IMC) sre required to carry snough fuel to fly to the original
destination airport, then to a designcted alternate airport, and then fly ar
additional 45 minutes at cruise. This requirement is designed to ensure the:
the airplane will not run out ~f fuel before it can find an airport which ie
not vesthered in. In Czicrado, Grexd Junction is a popular alternate airport
for Denver, This is bLacause Grand Jurction ie on the westerr side of the Rocky
Mountains while Denver is on the sast side. Often in this part of the courery,
the east slope of the Rockier will become socked in, forcing all the flighte
enroute to Denver to divert to Crand Junction which is normslly clesr. Grari
Junction, however, decommissioned its standby pover syster to save coets. Tlris
information is not normally made availadle to the pilots through eeronautice:
pubtlications. VWhen this was done there was nd way to keep the sirport oper if
the pover failed (whick it 4id recently).
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The’frobler with standty powver arises when & pilot elects to go o Oren?
sunction because Denver is socked in. If, when he arrives at Grand Junctior
the electricsl power has feiled and there is no etanddy powver, he will have r>
airpoert lights, electronic spproach gaidance, etc. The nearest airpore s¢ the
point will be Salt Lake City, approximstely 50 minutes sway, but the pilot
might only have approxirscely 4% réinutes of fuel left - the difference is
obvious as is the potential for a catestraphic sccident. We think ihat the FAZ
should take steps to ensure that this does not happen.

First, the FAA should require those airports with standby generators to kee;
ther ir operable condition. Second, the FAA should deterrine those sreas
vhere the problem outlined above r:ould occur and easure that enough airports
are oquipped with steanddy power {0 prevent the scenario adove. AIP monies
should be used t> fund the purchsse of this equipment. Firelly, the FAZ should
make thie information availadle through aerconautical pudlications to all

pilots. If these oteps were sccosplished, it would eliminate the potential for
the above scenarin,

ALPA Recommendations - Part 139 Revisions

The FAA is in the procers of reviewing FAR Part 139 for future revision. ALPA
has encoureged revision to Part 139 for many years, Attachment 14 s &
complete listing of ALPA recomvwended changes to FAR Part 139, This was sent to
Associate Administrator Bill Shea in November of 1982, Attachments 15 ani 1€
are internal memds desling with industry meetings concerning Part 139.

Runvavy Safety Areas

The value of having runvay safety areas ie a concept which has gained wide
scceptance throughout the aviastion {ndustry. The FAA has determined an
optimuk size and configuration wvhich this Association ugrees with, Thie ahmld
becore & part of the revised Part 139 if the FAA NPRNM is accepted. If this
optimun overrun/safety area canndt be constructed on the end of a runvay, then
s 2odified safety area should be consiructed. Attachmenis 18 and 19 are
sxamples of such {nnovative safety ares designs,
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The ixportance of the esafety area centers on the lack of perforpance
compensation for vet or contaminated runvay conditions. Accelerate/stop
performance is basel on tests done by professional teet pilots with new
airplanes on dry, good condition runvays. Snov covered or ice covered runve::
degrade the stopping capability of the airplanes. This vas graphicelly
dezxonstrated by the World DC-10 which slid off the end of the runwey into
Boston harbor. If the end of that runway had been a ditch or highwer meny rore
people would have certainly died.

Conclusione

¥e believe the enclosed information sho:1d ansver the questions rajsed during
our meeting. All of thise issues should be adéressed in PAR Part 139, The
fact thet they are no>t points t0 the weakness inherent in the present
regulation. Please feel frec to contact us if we can provide you wisl ar
further informeticr.

Sincerely,

Do S aase. M

Devid J. Hease, Chairmsn
ALPA Afrport Standards Counjittee

D)H:sg
Attachnerts
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